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COLONEL GEORGE WASHINGTON GOETHALS. 
THE BL'ILDEH OF THE PANAMA CANAL. 
Who mi^lit be classed as the most absolute despot on earth, although a benevolent one, and the 
squarest boss a man ever worked for. He is a thorough engineer, a righteous judge, and a stern 
executioner rolled into one. He realizes thai man is but human, and for simple infractions of 
the rules, is always ready to give the offender another chance, but there will be no second time. 
A man of prodigious memory, quick to grasp details be fhey trivial affairs of every day life, or 
4]uestions of moment; an ear for every one, and the friend of all. The American Nation owes 
much to the men who rendered yeoman service on the fsthmus; they cannot he too highly re- 
warded. It owes much to that peerless leader, George Washington Goethala, who, for over six 
long yeara has kept the goal steadiljr in sight, 'who has never, for a single Instant, permitted his de- 
termination to waver, 'who has fought Inch by inch until every obstacle has been overcome, and 
who, through his forceful personality and sense of justice, haa compelled the admiration of every- 
one with whom he has come In contact. 
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FOREWORD 

HE eighth wonder of the world, the crowning 
achievement of man's greatest undertaking, 
is the construction of the Panama Canal bv 
the Government of the United States and, 
since this stupendous work has been accomplished in 
much shorter time than was thought possible, there are 
necessarily many reasons for congratulations for the 
skill and perseverance displayed aside from the fact 
that in completing this enterprise our government has 
at the same time succeeded in changing the commercial 
highways of the world. 

Doubtless for centuries to come the world-wonders 
of the Panama Canal w^ll be told in story and in picture, 
but the eloquence of the theme itself will never be ex- 
hausted while reverence for mighty deeds finds lodg- 
ment in the hearts of men. 

Recognizing as much as one man could the magni- 
tude and importance of the work being performed on 
the Isthmus, the Author for almost two years dwelt 
among the activities of this gigantic enterprise, and in 
these pages authentically presents to the reader his 
chronicles of the step-by-step progress of the construc- 
tion from beginning to completion, as well as the suc- 
cessful installation of the world's majestic waterway 
from ocean to ocean. 

Clothed as it is in a beauty of typography and art 
illustrations in keeping with the granaeur of the subject 
he feels assured of a cordial reception on the part of 
the public of the result of his efforts. 

Thb: Author. 
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SUNRISE, SUNSET AND MOONLIGHT SCENES ON PANAMA BAY. 
During February and March the moon la particularly bright, due to the clear atmosphere 
which prevails in the Height of the dry seasoD. On certain brllliaDt evenings it Is possible to 
read In the moonlight. The cloud effects are perfect and the rainbo^vs magnificent. One of the 
prettiest effects, fvhich happens but rarely. Is a rainbow at night. 
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IHE history of the Panama Canal begins with the search for a western 
waterway to the Indies, and for fame and gold, by those hardy 
adventurers who followed in the wake of Columbus. These men, 
fresh from the Moorish wars, and equipped for a struggle with Italy 
which did not come to pass, looked for new fields to conquer. Nothing suited 
them better than the discovery of a New World peopled by heathens waiting 
to be converted by the sword to the Christian faith, after their gold, of which 
they seemed to have plenty, was stripped from them to fill the empty cofTers 
of Spain. 

This search by the followers of Columbus was fairly successful, so far as 
fame and gold were concerned and, although no direct water route was found 
to the Indies to the west, it naturally led to the settlement of the Isthmus of 
Panama, the narrow strip of land separating the two great oceans and forming 
the connecting link between North and South America. The establishment 
of settlements on both coasts and the short distance lietween them, led to the 
building of crude roads and trails for the early mule trains. The.se trails led 
to the construction .of a railroad, and the railroad to a ship canal, for trade 
follows settlers, and water is the natural highway between nations. The story 
of the Isthmus is, therefore, in a mea.sure, the evolution of transportation mutes. 

EARLY DISrOVKHKliS 

The first European to sail along the coast of Panama was Rodrigo de 
Bastida.s, who sailed from Cadiz in October, 1500, and first touched the 
continent near the island of Trinidad, and from there went we.st as far as 
Nombre de Dios, With him on that voyage was Va.sco Nunez de Balboa, who, 
later, was to discover the great South Sea, and Juan de la Cosa. who had sailed 
with Columbus on his second voyage and was con.sidered one of the most able 
mariners of his day. 

Columbus .sailed from Cadiz on his fourtli and last voyage in .search of a 
passageway to the Indies in May, 1502. On this voyage he skirted the shores 
of Honduras and Costa Rica, to Almirante Bay and Qiiriqui Lagoon on the 
coast of Panama. At the latter place he was told by the Indians that, if he 
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would continue his course to the east, he would soon come to a narrow ]»lace 
between the two seas, and this led him to believe that his search for a strait was 
nearing success; thaf he would soon pass into the Indian Ocean and thence 
around the Cape of (lood Hope to Spam, surpassing the achievement of Vasco 
de Gama, the Portuguese, who had 
already sailed around Africa {1497- 
1498) in his search for a water route to 
the Indies. Columbus continued on his 
way and passetl the site of the present 
city of Colon at the Atlantic entrance to 
the Canal, and on Xovemljer 2, 1502, 
arrived at a harbor 18 miles northeast, 
which he named Porti> Bello, signifying 
l>cautiful port. He stayed there a week 
stonnbound, and then continued on 
past Nom!)redeDios, thus overlapping 
the voyage of Basti<las. He gave up 
his unsuccessful search for a strait 
eventually, and took to the more prac- 
tical work of hunting for gold. His 
attempt to found a cohmy at the mouth 
of the Rio Belen, southwest of Colon, 
failed, and on May 1, 1508, he sailed 
from the shores or the Isthmus. He 
<lied on May 20, 1506, still believing 
that he liad discovered the eastern 
shores of A.sia. This belief was shared 
l>y all the early voyagers until the dis- 
covery of the Pacific Ocean in 1513. 

THK FIRST SETTLEMENT 

After the unsuccessful attempt of 
Columbus to found a settlement in 
Castilla del Oro ((lolden C'astile), as the Isthmus was termed, two colonizers 
were sent out by King Ferdinand. One of these, Diego de Nicuesa, a Spanish 
nobleman, more fitted for the court than for a command in the wilderness, was 
given contnd of all the land between Cape Gracias a Dios, Nicaragua, and the 
Gulf of Ural)ii, or Darien, the eastern limit of the present Republic of Panama. 
The other was Alonso de Ojeda, who accompanied Columbus on his second 
voyage, and in addition had made two trips to the continent independently. 
Ojeda was placed in charge of the land east and south of the Gulf of UrabA 
called Nueva Andalucia. Both of these ex)>e(litions outfitted and sailed from 
Santo Domingo in Novemlier, 1500. 

As.sociated with Ojeda were Juan de la Cosa, as lieutenant in the future 
government, and a lawyer named Bachelleer Enciso, who furnished most of 
the money to equip the expedition. It was arranged that Enciso should remain 
at Santo t)omingo to collect recruits and supplies, procure another ship, and join 
Ojeda later at the proposed colony. 

Ojeda landed near the present city of Cartagena, Colombia, founded in 
1531. Here he attacked and overcame the Indians with a part of his force, 
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Statue of Columbus and Indian Girl. Pre- 
sented to General Mosquera of Colombia in 
IS68, by the Empress Eugenie, and afterwards 
turned over to Count DeLesseps. Now occu- 
pies a commanding position on Cristobal Point. 
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but in following up his victory, his men became scattered, and all those who had 
landed were kuled, with the exception of himself and one other. Among the 
killed was the veteran Juan de la Cosa. Ojeda then entered the Gulf of 
TJraba and founded the town of San Sebastian on the eastern shore, but was 
soon compelled to return to Santo Domingo to obtain men and supplies. He 
left the new colony in charge of his lieutenant, Francisco Pizarro, famous in his- 
tory as the conqueror and despoiler of Peru, with the understanding that if he did 
not return within 50 days the colonists should decide among themselves the best 
course to follow. He finally reached Santo Domingo, after suffering ship- 
wreck and many hardships on the island of Cuba, and found that Enciso had 
departed long before with abundant supplies for the colony, but he was unable 
to recruit another force to follow. 

Pizarro and his men, suffering for lack of food, waited anxiously and in 
vain for the return of Ojeda, and then abandoned the colony and sailed for 
Cartagena. Here they found Enciso with reinforcements and provisions. 
With Enciso was a stowaway in the person of Vasco Xuflez de Balboa. Enciso 
insisted on Pizarro and his men returning with him to San Seba.stian, On their 
arrival, they found the settlement destroyed by Indians. They were without; 
food, and at the sugge-stion of Balboa, who had sailed along these, shores witlij 
Bastidas, thev cn)ssed the Gulf of Uraba, where it was reported the Indians 
were less warlike and nrovisi<ms could be obtained. It was nece.ssary, however. 
For them to defeat a band pf Indians under a powerful chief named Cemaco, 
who disputed their landing, but they obtained the much needed supplies, and 
founded the settlement of Santa Maria de la Antigua, the first on the Isthmiis. 
They were now in the territory which had been assigned by the King to Nicuesa 
and, consequently, had no right there. The ambitious Balboa took advantage 
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of this circumstance and the fact that Enciso was disliked by his men, for the 
reason that he allowed no private trading with the Indians, to depose him, and 
asked Xicuesa to come and take charge of the colony. 




November 2, 1502, Columbus arrived at this harbor, IB miles northeast of Colon, which he 
named Porto Bello. signifying beautiful port. Rock for the concrete used in the locks at Gatun 
waa obtained at this point. 

Niciit'sa had already sailed from Santo Dt)mingo, taking along with him 
about 700 colonists. During the voyage, a terrific storm arose, wrecking some 
of his ships and causing the loss of 400 lives. In the tempest the -ships became 
separated; some of them reached the coast at the moutli of the Helen River, 
and others the mouth of the Chagres River. After collecting his men, Nicuesa 
left the Helen River, and after doubling Manzanillo Point shortly lande<i, 
saying: "We will remain here in the name of God." This was the site of the 
town of Nombre de Dios, the oldest existing .settlement on the Isthmus. During 
American canal times, the sand for the concrete in Gatun Locks was obtained 
here, and in 1910 and 1911, the sand dredge cut through the hulks of two old 
-ships, believed to be relics of the <lavs of Nicuesa. The dretlge pumps also 
drew up bullets and other small articles. 

Nicuesa's situation was desperate, as he was without arms or provisions, 
but fortunately there arrive<l shortly his lieutenant Colmcnares, who brought 
supplies, as well as information concerning the new settlement at Antigua. 
Nicue.sa declared his intention of going there and taking all the gold found by 
Ojeda's men as rightfully belonging to him. News of his intention reached 
Antigua before lie did an<l, on Ins arrival, he was met by an armed mob, 
secretly urged on by Balboa, which cast him adrift in a leaky brigantine along 
with 1*7 followers who luul remained faithful to him. They were never heaitl 
of again. Of the two expe<litions, one was now left at Antigua, and of the two 
men sent by the King of Spain to cohmize the mainlana, both were gone. 
Halboa the stowaway ruled m Darien, March 1, 1.511. 

DISCOVERY OF THE SOUTH SKA 

The first move Halboa made on finding himself in charge of the colony was 
to secure his position by persuading Enciso and those who had led the mob in 
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the attack on Nicuesa to return to Spain. Knowing that they would immedi- 
ately go to the King and ask that he be dispossessed, he started in to obtain the 
fold which he knew tlie King thought more of than all else, and to make new 
iscoveries which would help his cause. The gold he obtained from the 
Indian chiefs of the Darien. It was made the price of peace, and Balboa 
showed his shrewdness by making allies of the Indians after he had obtained 
their treasure. Such an alliance lie made with Careta, the caciqiie of Coyba, 
who after his village had been sacked by the Spaniards, left with Balboa one of 
his daughters as a hostage. Balboa accepted the Indian maiden, of whom 
he became very fond and, although they were never married according to the 
Christian rites, she considered herself his wife. 

Balboa started from Antigua on September 6, 1513, to cross the Isthmus 
and find the great sea to the south, of which the Indians, knowing the cupidity 
of the Spaniards, had told him glowing tales of the riches of the great race of 
people which inhabited its shores. Fighting the different tribes which he met 
on the way, subduing and making friends with them, on September 25, he 
reached a hill in Darien from which it was said the South Sea could be seen. 
Halting his men, Balboa made the ascent alone, and was the first European to 
gaze upon this heretofore unknown ocean. Six days later, September 29, 1513, 
four hundred years ago, he waded into the ocean and took possession in the 
name of the sovereigns of Spain. This was in the Gulf of San Miguel, so named 
for the reason that it was discovered on St. Michael's Day. He also performed 
a similar ceremony when he reached a point of land at the entrance to the gulf. 
Balboa subdued the local Indian chiefs, who gave him presents of gold and also 
many pearls from the Pearl Islands a few miles off the shore, and confirmed 
the rumors of a ])owerful and rich nation to the south. The Pearl Islands, so 




A family of Indlaas, Darien. 
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named by Balboa, could Ite plainly seen, but lie did not visit them at that time 
on account of the roughness of the sea and the frailty of the available Indian 
canoes. He named the largest of the islands, Isia Rica, which is now known 
us San Miguel, or lley Island, 




. in the Gatun Locks. 

Balboa returned triuninliani to Anligua after an alwence of about four 
months. His messenger telling of liis great discovery tlid not i-each the King, 
unfortunately, until after that nioiiareh, listening to Eiiciso's comjilaints. had 
sent out a new governor to take charge of the colony. 

H.VLBOa's INFOHTlNATi: KND 

The new govcnior was named l*edr<» Arias de Avila. commonly called 
"Pedrarias the Cruel," wliieli nickname lie won in the New Worhl by his 
method of extorting gold from the Indians. With Pedrarias was Hernando dc 
Soto, who was later to di.scover the .Missis-sippi River, an<l Diego de AIniagro, 
who was to become the partner of Pizarro in the conquest of Peru. Unlike 
Balboa, Pedrarias did not trv to make friends with the Indians, but in many 
instances re])aid the ho.spitality which they extended to him as a friend of 

Balboa with the utnuxst treachery, 
destroying their villages, killing 
women and children, and .selling 
those who survived into slaverv. 
lie undid what Balboa had lieen m 
a fair way of accom])lishing, that is, 
the settlement of Darien, for the In- 
dians were everywhere anm.sed and 
repaid cruelty with cruelty as often 
as an oppctrtunity was presented. 
Pedrarias strove to establish 
a line of jiosts for communication 
between the two oceans in accord- 
ance with the ideas of Balboa, but 

Shrlneti are common along the waysidea and at withoUt SUCCess. The first of these 
the entrance to villages, bul this one has been was located on the Atlantic COast 
placed in a hollow tree. The photographer dis- . j o i r- 

covered it near Gorgona. at a place named Santa Cruz. 
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In the meantime, the King had recognized Balboa's discover^' wit 
imission as Adelaiitado of the South Seas and Viceroy of the Pacific cc 



vith a 
commission as Adelaiitado of the South Seas and Viceroy of the facitic coast, 
an empty title, as he was subject to the orders of Pedrarias. Pedrarias. jealous 
of Balboa's achievement, held up this commission 
and kept Balboa fighting for his liberty in the court 
of Antigua on trumped up charges. Finally Balboa 
made an alliance with Pedrarias by promising to 
marry one of his daughters, who was at that time 
in Spain, and went a few miles up the coast to a 
place called Ada, between Antigua and Santa Cruz, 
where he established a settlement and had timbers 
cut and shaped which could be readily built into 
ships with wnich to explore the new sea which he 
had discovered. These timlnrs were carried across 
the Isthmus by Indian slaves ami were set u|) in 
San Miguel Bay. 

Wnile at the Pearl Islands, from where he nnulc 
several short cruises, Balboa heard of the coming 
of a new governor to supersede Pedrarias. Think- 
ing this governor might be hostile to his plans, he 
sent messengers to Antigua to .see whether or not he 
had arrived. If he had, he instructed the messengers 
to return without allowing their ]>resence to become 
known, and he would then leave on his voyage of 
discovery before orders for his recall could be 
delivered. His mes.sengers went to Antigua and 
found Pedrarias still in charge, for the new governor 
had died on his arrival. One of them, however, 
told Pedrarias that Balboa was contemplating treachery anil the fonniHng of 
an independent colony on the Pacific coast. The bitterness and jealousy 
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Rey Island, one of the larger of the Pearl Island Group. 
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Spain in 1521, with instructions to make a search along the coast for the western 
opening of a strait. Gonzales dismantled and transported his ships across the 
Isthmus and rebuilt them on the Pacific side. In January, 1522, he sailed from 
Panama bay and went as far as the Bay of Fonseca, where he landed and 
discovered Lake Nicaragua. On this voyage Gonzales met men sent out on 
similar service by Cortez, who, later, establi.shed'a transit route across the Isth- 
mus of Tehuantepec in Mexico, following pretty closely the present railroad. 
This route was started in much the same manner as tne one across Darien, 
through the necessity of transporting suitable lumber from the Atlantic coast of 
the Isthmus to build ships with which to explore the Pacific coast. When 
Pedrarias learned of the discovery of Lake Nicaragua, he immediately laid 
claim to it, and as the country was rich in gold, established a city at Granada 



*"^^^— ^^^ 



Old Fort at Porto Bello. 



near the :sh()res of the lake after subduing the Indians. In 1529, Captain 
Diego Machuca thoroughly exploreil the lake and discovered its eastern outlet, 
the San Juan River. Sailing down this stream he finally reached the Atlantic 
Ocean, and sailed along the coast until he arrived at Nombre de Dios, thus 
opening up another route across the American Isthmus. 

The first extensive explorations to the south were the voyages of Pizarrn 
anil .\lmugro in 1524, which en(ie<l in the conquest of Peru. In 1527, an 
expedition sailed up the Rio <>ran<le, carried their canoes across the divide 
at Culebra to a triluitary of the ('liagres, down which they sailed to its mouth, 
thus going over the present ('jiniil route. 

I'KUIOI) OV TUK GRK.\T Tlt.VDK 

Permanent settlements were now located at Nombre de Dios and at 
Panama, and between these two points was established a paved trail or "royal 
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higlnvjiv," for the commerce across the Isthmufi at that time was steadily on 
the increase, making Panama a place of mercantile importance. In 15^4, a 
route by water for boats and Hj^ht draft vessels was established from Nombre 
de Dios along the coast and up the Chagres River to the head of navigation at 
Cruces. From Cruces there was another trail to the city of Panama. Over 
these trails pack trains carried on the trade, the river Iwing used in the wet 
sea.sons, and when the attacks of the Indians and Cimaroons, (negn> slaves, 
who rel)elled and were outlawe<l), became too frequent on the overland trail. 
This trade consisted of gold and ornaments stripped from the temples of the 
Incas, gold from the mines of Darien and \'eraguas on the Isthnuis. silver fr()m 
Bolivia, pearls, and also wool, indigo, mahogany, dye woods, cocoa, and 
tobacco, all bound for Spain, for which the colonists received clothing and food- 




The three ancient bells of Cruces. This town was one of the oldest on the Isthmus, and was 
the head of navigation on the Rio Chagres before the days of the railroad. Abandoned In 1913 
on account of its beinic in the lake area. 

stuffs in return. For nearly two hundred years tlie trails from Panama to the 
towns of Nombre de Dios and Porto Bello were the richest trade routes in the 
world. Some of this trade even originated acro.ss the Pacific in the Philippines 
and the Indies. Later, after tlie period of the great trade. ].j.>()-17;50, and up 
to the time of the Panama railroad, the part water and |)art overland trail from 
the mouth of the Chagres to ("riices, 34 mile.s, and tlience to Panama. 18 miles, 
was used by the colonists when Califtirnia ami Oregon were opened to settle- 
ment, ami l)y the gold seekers in California in the days of '49. 

After Nombre de Dios was destroyed in 1.^97 by Sir Francis Drake, the 

royal port was changed to Porto Bello. 17 miles to the southwest. This change 

was beneficial, as Nombre de Dios was always unhealthful, while Porto Bello 

had a better harbor and was nearer to the mouth of the Chagres and Panama. 

[ 18] 
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Porto Bello became one of the strongest fortified of the Spanish settlements in 
the New World. Here, came the Spanish galleons once a year to collect the 
King's treasure, and to bring supplies /or the colonists, and here, each year, on 
the arrival of the ships, the merchants would congregate to take part in a big 
fair which was held during the annual visit of the fleet. 

The town is situated on a bay about a mile and a half l(mg by 2,500 feet 
wide, and the niins of five of the six forts which guarded it, as well as an old 
custom house, can still be seen, although partly covered with jungle growth. 
One of the six forts was on the side of the nill on the opposite side of the bay 
from the old town and where the Isthmian Canal Commission has been quarry- 
ing rock for the past four years for Canal work, and it was dug away by steam- 
shovels. After Porto Bello became the royal jxirt on the Atlantic, the Chagres 
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Hiver and the Cruces trail came into general use as a highway, although there 
was also an overland road, and to jirotect this route from [tirates who were 



becoming l)oId enougli to attack fortified to 
KiOl at the river mouth. 



, Fort San Lorenzo 



vrcn itrinti.i': 



England lost its onportunity in 16!)S-1700 to gain a foothold in the Isthmian 
trade by failing to lend its aid to the colonization sclieine of William Patterson, 
a Seotcli fiiianeier, who had already founded tlie Bank of England. Patterson's 
plan, which eventually co.st about 2,0(1(1 lives and $100,('J0() in money, was 
designed to break up the monopoly of the British East Iiulia Company in the 
Oriental trade by fcmnding a colony on the .shores of Darien, and opening up a 
free trade route across the Isthmus from Ada to the Gulf of San Miguel, over 
the .same route taken bv Balboa nearly 200 vears before. Permission for the 
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formation of the company with this end in view was obtained from King William. 
His approval, however, was later withdrawn at the instigation of the East India 
Company, when it realized that its monopoly was in jeopardy, and instructions 
were issued to the governors of the British colonies in the West Indies and 
North America to withhold any aid to the Scots who had already departed for 
Darien. The opposition of the East India Company forced the new project 
to return all the money subscribed for stock in England, and to raise the 
necessary funds in Scotland only. 

On November 1, 1698, three ships and two tenders containing 1,200 men 
reached the Darien from Leith, and founded the town of New Edinburgh on 
the Gulf of Calidonia, near Ada. Here they were welcomed by the San Bias 
Indians who saw in them future allies against the Spaniards. But the Scots 
had no intention of fighting, much to the disappointment of the Indians, although 
they must have known that their invasion would be resisted by the Spaniards. 
The first expedition managed to stay eight months, during which time their 
numbers were sadly reduced by sickness and famine. On June 20, 1699, 
two hundred and fifty survivors, with Patterson who had gone out to the colony 
as a volunteer, and whose wife and son had died there, left for New York, which 
place they reached on August 18. ■Meanwhile, the company at home, not 
knowing of the abandonment of the colcmy, sent out a second band of 300 
recruits. This party arrived at New Edinburgh on August 13, the same day 
that their predecessors reached New York. Finding the half-completed Fort 
St. Andrew deserted, they immediately left for Jamaica with the exception of 
a few men who insisted upon remaining. A third expedition consisting of 
four ships and 1,300 men was sent out from Scotland, and reached New Edin- 
burgh on November 30, although rumors of the failure of the first attempt had 
been received. 

At last the Spaniards determined to oust the invaders who, unable to 
accomplish much on account of internal bickerings, the opposition of England, 
and a high death rate, sent out a fleet of ships from Cartagena on February 
25, 1700, to invest the port by sea, while a land force blockaded it in the rear. 
On March 31, after many sorties against the Spanish forces, the colonists 
surrendered and were allowed to depart with honors. The colony had been 
reduced to about 360 persons, and these were so sick and feeble that it is said 
the Spaniards had to help them aboard their ships and set the sails for them. 
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A Nation given to the world, 

A giant's task begun, 
Show what our Uncle Sam can do 

In an orbit of the sun. 
O great indeed is our Uncle Sam 

And his greatness ne'er shall cease! 
For greatest of all his conquests won. 

Are his victories of peace!" 

— Gilbert. 
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SPAIN monopolized the early trade with its colonies and this policy 
eventually lost its control of the countries of Central and South 
America. The first direct result was the entering of English, French 
and Dutch free traders and later, buccaneers and pirates, all of whom 
ranged up and down the coast of the Spanish Main preymg upon commerce 
and even attacking the fortified towns. 

Up to the time Sir Henry Morgan became Governor of Jamaica, after the 
sack or Panama in 1671, there was very little difference between free traders, 
privateers, buccaneers and pirates, their object being the same, — the easy 
acquisition of gold and other loot by preying upon the commerce of Spain. 
From 1550 to 1750, the Isthmian trade route was open to such attacks. After 
the sack of Panama, however, England endeavored to put a stop to piracy in 
the West Indies (Jamaica was the outfitting station for many ships sailing under 
commissions granted by the governor who received a share in the spoils), and 
after that time the pirates were hunted as a common enemy, and they in turn 
preyed upon the shipping of all nations. 

The result of the depredations of these freebooters finally forced Spanish 
shipping to give the waters of the Indies a wide berth, and to take the longer 
route through the Straits of Magellan to the colonies on the Pacific, although 
this trade was already beginning to decline, partly through the failure of the 
colonies to develop after the easily won treasures of the Incas began to give out, 
and partly through the decadence of Spain as a sea power. 

The free traders, who finally developed into pirates, were generally 
welcomed by the colonists, unofficially, as Spain was not a manufacturing 
country and was unable to supply their needs, and because it was greatly to their 
benefit to obtain goods of a lietter quality upon which no taxes nad been jiaid 
to the King. The traders were forbidden entry into the ports, and were com- 
])elled to smuggle their goods in at convenient points along the coast and in 
secret harbors. The custom of treating these men as pirates when caught, 
naturally led them to protect themselves and, when the opportunity offered, 
to retaliate in kind, and they finally became buccaneers or pirates in name as 
well as in fact. The name buccaneer was given to the free traders by the 
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bovranirrs. men enfuifjed in suppKin;; tlioni \v 
voyafies. 

huakk's KXPKnnii 



(ike-ciired nient for their 



feare<l I)V the St>{ini.sli in tlio 
In 1,508, Sir ^olin Hawkins, with 



Tile first En^lislinian to make Iiis nam 
West Indies was Sir Francis I>rake. 

an Enfjlisli fleet, entered the harl 

'~. ■ ~~7S~~ ^-^^". ~:' . _ " of \'era Cruz. Mexieo, to trade 

willi the Spaniards. He was re- 
reived liy the officials of the port 
in a frientlly manner and invited to 
anchor. As soon as Ins ships were 
anchored under tlie fjuiis (»f the 
forts, he was attacked and all his 
ships (lestn»yed, witli the exce[>tion 
of two which nianafied to esca[K', 
one l)elonf];in<; to liimself an<l the 
other to his eonsiii Francis Drake. 
Drake retnnied toEnfjIand and 
endeavored to obtain satisfaction 
for his losses through his govern- 
ment, but was unable to do so. He 
then decide<l to collect his own 
indemnity by attacking Si>anish 
shippiiifi as he had been attacked. 
Heobtained Letters of Manpiefrom 
Queen Elizal)eth,ancl, in 1571-1573, 
made two preliminary voyages to 
the West Indies, principally to pre- 
pare for future nnds an<l to learn 
how tlie Sj>aniards hau<lle<l tlie golden Iiar\est from Peru. In 1572, he re- 
turned with two ships, iu the holds of which were stored the parts of three 
small sailing lioats, and on July 2!), having put the boats togetlier, he attacked 
and captuH'd \onil)re de Dios where the King's treasure house was at that 
time located. He would have made a rich haul of the gold waiting for the 
arrival of the fleet from Spain had lie not been wounded in the assault on the 
town. 

Drake then made Ids liead(juarters on the <'<>ast. and made nianv foravs 
on ship|>ing, even taking ships from under the guns of ("artageua. With tfie 
help of the Indians, who since the days of IVdrarias were always ready to liel|» 
the enemies of Spain, aiul of the (imaroons {as escaped negro slaves who had 
banded t<)gether in the jungle aiul wiige<l continual war on the Spanish pack 
trains were calle<i), he cros.sed the Isthmus to the Pacific, in time to .see a Peru- 
vian plate fleet riding at anchor in the bay of Panama. He )>lanne<l to ambusli 
the pack train carrying the treasure from this fleet near Wnta Cruz, or Cruces, 
but failed t<i obtain any gold, the Spaniards aware of his presence, sending a 
train of mules bearing provisions in advance. He captured and sacked 
Cruces but, as thl.s was merely a stopping place for the pack trains, he procured 
very little booty. Another ambush outside of Nomure de Dios was more 
successful, his men taking away all the gold they could carry and burying 
[22] 
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sevfral tons of silver in the vicinity. In 1573, he returned to England and 
started to organize a fleet to go to the Pacific, but John Oxenham who had been 
with him when he crossed the Isthmus, forestalled him in his desire to be the 
first Englishman to sail upon those waters. 

John Oxenham crossed the Isthmus in 1575, with the help of the Indians, 
over the same nmte traversed by Balboa, and launched a small boat on the 
Pacific. He stayed in the vicinity of the Pearl Islands taking several small 
Spanish )>rizes, and finally captured one of the treasure galleons from Peru. 
Oxenham ami hi.s cn-w were finally captured by the Spaniards and put to death. 

Drake returned to the \Vest Indies on November 15, 1577, sailed through 
the Straits of Magellan, swept the west coa.st of South America as far north as 
('alifomia, without attacking the city oT Panama, crossed the Pacific, pa.ssed 
around the Cape of G<M)d Hope an<i landed in England in 1580, having gone 
completely around the world. In 1505, he again returned to the Isthmus, and, 
with Sir John Hawkins, capture*! and burned Nombre de Dios, and started 
across the Isthmus to attack the city of Panama, but the Spaniards had barri- 
caded the royal road so effectively that the English gave up the attempt. They 
went to Porto Bello in.stead, and just previous to the attack on tnat place, 
January 28, 15!)(i. Drake died and was buried at the mouth of the bay. 

Drake's example was followed by William Parker, who attacked and sacked 
Porto Bello in l(i()2. From the time of Drake. Porto Bello had little rest from 
attack; its forts were rel)uilt only to l>e again destroyed. 

FALL <»F OLD l'.\.NA.MA 

Henry Morgan was one of the first of the pirates to attack the mainland. 
In June, 1668, he plundered Porto Bello, and at that time sent a mes.sage to 
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., with embraaure. In old fort at Porto Bello. 
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the Governor of Panama that he would return in a short time to take that city. 
As he promised, he returned to tlie Isthmus two years later, sent an advanre 
force, which attacked and capture<l Fort San Lorenzo at the mouth of the 
("hagres, placed a garrison there and at Porto Bello, and started up the Chap;res 
and overland witli i,-iH() men, the Sjjaniards retreating ))efore liini. It took the 
Englishmen nine <i;iys to make the journey, and they suffered greatly for want 
of food as the Spaniards in their retreat on Panama laid waste to the country. 
Panama was captured on Jainiarv 'iH, ItiTl. BeFr)rc the city fell fire l)roke out 
and the phue was entirely ruined. Morgan was accused of having set fire to 
the town, l)ul it was more likely tliat it was caused by a spark blown into an 
open powder niaga/ine. wliicli had been ordere<l destroyed l)y the (lovernor, 
Don Juan Perez <!<■ (iuznian. However, Morgan stayeil in the ruins nearly a 
month, collecting booty, and also plun<lered the neighlioring islands and the 
.surronndiTig country. He Iheu returned to San Lorenzo, and sailed to Jamaica 
witli the largest share of the liooly. leaving his <'onipanions to leave tlie Isthmus 
as best tliey could. 'I'lie atla<-k on Panama was ma<le when England was at 
[M-ace with Spain, and IIk- British Coveninient was forced to suppress Iniccan- 
eering in Jamaica mi account of the storm of protest aroused. Morgan was 
made IJeuteuanl-(iovernt»r <»f Jamaica, was later knighted and became 
governor of the island, in which capacity he did goo<l work in suppres.sing 
piracv. Ilis appoiidmenl would appear to have been ma<le bv the King on the 
theory that it takes a thief to catch a thief. 

OTIIKIt ATTI^MITS 

Although Drake and ^Morgan were no longer feared, tlie Isthmus was not 
yet free from the raids of numerous other pirates. French and Knglish, who 
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attacked Porto Bello, crossed the Isthmus, and raided up and down the coast 
of the Pacific. Captain John Coxon plundered Porto Bello in 1679, and in 
the following year crossed the Isthmus to the Pacific in company with Caiptain 
Richard Sawkins, Bartholomew Sharp, Peter Harris and fidmund Cook, 




Scene in the village of Chagres at the mouth of the 



accompanied by over 300 men. They crossed the Isthmus of Darien, guided 
by the Indians, in April, 1680, and attacked Santa Maria, an outpost on the 
1 uyra River. Not finding the expected gold at Santa Maria, they voyaged 
in canoes and in two barks, captured by Captains Sharp and Cook, to Panama. 
Arriving off Panama, they were attacked by three Spanish ships near the 
island of Perico. In the fight which ensued on April 23, 1680, the English 
were victorious, but they failed to attack the city owing to a disagreement 
between themselves as to who should be leader, althougn they stayed in the 
vicinity many days picking up prizes. Captain Sawkins was killed later in an 
attack on the mining town of Pueblo Nuevo, in the Province of Veraguas. 
Captain Coxon had already left with his men to recross the Isthmus to the boats 
left on the Atlantic, and Captain Harris died from wounds received in the 
battle of Perico, leaving Captains Sharp and Cook to continue their voyages 
in the South Sea, Captain Sharp returned to England where he was tried for 
piracy, but escaped hanging on account of lack of evidence. From 1680 to 1688, 
pirate raids wiped out every settlement on the Pacific coast of Darien. In 1688, 
England became the ally of Spain, and the pirates cea.sed operations for the 
time being. 

War broke out l»etween England and Spain in 1738, and in 1739 Porto 
Bello was again captured and destroyed bv Admiral Edward Vemon of the 
British Navy. In 1740, ^>^no^ captured {"ort San Lorenzo, and in 1742, he 
again took Porto Bello and prepared an assault on the new city of Panama 
against which a fleet was going around the Horn under command of Captain 
Anson, However, \'emon s men began to fall sick, so he gave up the attempt 
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on Panama and went to Cartagena instead, at which place he met with a decisive 
defeat. Anson learning of this event, left to attack Manila and the new city of 
Panama was again saved. 

The last of the Spanish galleons from Peru during the latter part of 1739 
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found upon its arrival at Panama that Porto Bello was being attacked by 
iVdmiral Vernon, .so it returned to (iuayaquil and sent its treasure to Cartagena 
over the trail from Quito to Bogota. Thus the commerce of the Spanish 
galleons across tlie Isthmus ceasecl, and the gradual decay of the towns on the 
Lsthmus wherein lived the merchants and traders set in. 



'"From sacked Porto Bello rerlhanded Ihcy came, 
All bloodstained from conquest unworthy the luinie. 
To tlie mouth of the Chagres, where, liigh on the hill, 
San Lorenzo kept guanl, to phuuler and kill 
Its devoted defenders, who courageously fought 
For homes, wives and children, accounting as naught 
Their lives held so jirecious, .so cherished l)el'ore. 
Could they drive the herce pirates nway from their sIior', 
Three days they repulsed them, but to find every niglit 
The foe still upon them in ne'er-ending fight. 
Their arms couUl not conquer the powers of hell I 
San Lorenzo surrendered — ingloriously fell! 
Burned, famished and bleeding from many a w<iund. 
Thev lav while their stronghold was razed to the ground." 

-Gilbert. 
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HE project of c'oniu'ctinp; the Atlantic with the Pacific has attracted tlie 
attention of tlif civilized world since the discovery of the Istlimiis. 
In the years 1334 to 15'iG, studios were made under the direction of 
llie then fjovernor of Panama, Pascual Andagoya, incompliance with 
a royal decree, dated February i^O, 1534, for a ship canal across the Isthmus by 
cuttnig from the CUapres River to the headwaters of the Rio Grande, but the 
idea was abandoned on account of the excessive cost. 

With a revival of interest in the subject, many routes were suggested and 
many surveys were made at different points where the width of the American 
Isthmus was found to be favorable, or where rivers and lakes were found that 
might be utilized as a possible jjassageway. Of the many routes proposed, it 
has been found that the one across Nicaragua, utilizing the San Juan River and 
Lake Nicaragua, and that at Panama along the line of the Panama railroad, 
utilizing the valley of the Chagres River and the Rio Grande, are the only 
practicable ones. Of the others, those which gained the most attention and 
which were given the most study were across the Isthmus of Tehuantepec, in 
Mexico, and three in Panama, the Darien, or Atrato River, the San Bias, and 
the Calidonia Bay routes. 

TKIUANTIOI'KC 

The Tehuantepec route, where the Spaniards under Cortez, after tlie 
conquest of Mexico, built a road across the Isthmus, is the best location, geo- 
graphically, for a canal, it being so much closer to the Pacific and Gulf ports of 
the United States, while the distance from New York is [»ractically the same as 
from Panama. However, the summit level at this point was found to be in the 
neighborhood of 700 feet and very broad, and it is doubtful if a sufficient sup]>ly 
of water could be obtained for it even if it could be materially lowered by exca- 
vation. When the French were at work on the Panama project. Captain James 
B. Eads selected this place for the location of a ship railway with large cars to 
transport .ships from one ocean to the other. This never got beyond the 
"scheme" stage, although at that time it was considered practicable by engineers. 
[ 28 1 
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There is now an ordinary standard-gage railroad engaged at this point in 
carrying transcontinental freight. 

ATRATO RIVER AND TRIBUTARIES 

Various projects have been proposed to utilize the Atrato river, which flows 
almost directly north about 200 miles into the Gulf of Darien, at the point where 
the Isthmus joins the continent of South America, and several of its tributaries, 
which approach the Pacific coast very closely. There is an Indian legend that 
canoes can be carried for a short distance from the headwaters of the Atrato to 
another river flowing into the Pacific. The Atrato is a silt-bearing river and has 
a considerable fall, and is not in itself adapted to the use of ocean-going ships. 
It would necessitate continual dredging for a hundred miles to canalize it, and a 
cut through the continental divide much greater than the Cut at Culebra. The 
streams flowing into the Pacific are little more than mountain torrents. On 
this account this route has not been considered with as much favor as the more 
northerly ones. There is a widely circulated story that King Philip III, in the 

f>eriod 1616 to 1619, issued an edict at the reauest of Pere Acosta forbidding 
urther consideration of the project on the grouna that the will of God was made 
manifest by the fact that He had created an isthmus instead of a strait, and that 
it would be impiety for man to put asunder what God had joined. Probably 
a more reasonable objection was that a ship canal would make the Spanish 
colonies too easily accessible to their enemies. The policy of King Philip was 
adhered to for over 200 years after his death in 1698. 

CALIDONIA 

The Calidonia route is where Balboa crossed to the Pacific in 1513, and is 
the one which William Patterson chose in 1698 for a line of transit across the 
Isthmus to control the trade of the Pacific with the east. This route starts 
from Calidonia Bay on the Atlantic where Patterson's colony of New Edinburgh 
was located, to San Miguel Bay on the Pacific. At first this appears to be an 
ideal location for a ship canal on account of the short distance, 35 miles, between 
the two oceans. It was advocated by Dr. Edward Cullen of Dublin in 1850. 
He claimed that the summit level on this line was not over 150 feet. It was 
partly explored by Mr. Lionel Grisbome, an English engineer, in 1852, and he 
reaffirmed the claim of Dr. Cullen. Later explorations, among them those of 
Lieutenant Isaac G. Strain, U. S. N., in 1854, and by the United States Darien 
expedition in 1870, failed to confirm this low altitude. It was found that the 
summit level is at least 1,000 feet above the sea. Although the Isthmus is very 
narrow at this point, the excavation required is so great that it was proposed to 
build a tunnel 4.2 miles long through the mountains through which ships might 
pass. This project has long been considered impossible. 

SAX BLAS 

The San Bias route from the Gulf of San Bias to the Bayaiio River, which 
flows into the Pacific about 15 miles from the Pacific entrance of the present 
canal, is across the narrowestj)art of the Isthmus, the distance being about 30 
miles from shore to shore. The distance from the Atlantic tidewater to tide- 
water in the Bayano River is about two-thirds of that distance. This route was 
explored under the direction of Mr. Frederick IM. Kelley in 1857, and subse- 
quently by an expedition under Commander Thomas Oliver Self ridge, Jr., 
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U. S. N., in 1870. The difficulty here, as on the Calidonia route, lies in the 
height of the summit, to cross which tunnels from eight to ten miles long were 
also pro|>ose(l. 

The result of all these explorations and surveys resulted in the conviction 
that no other n>ute (Compared in practicability with thiit of Piinama and Nica- 
ragua. 

.M('AUA<iU.\ 

This route, utilizing Lake Nicaragua an<l the Sail Juan River, which flows 
out of it into the Atlantic, was used us an isthmian transit by the Spaniards as 
early us 15'^!). It became the subject of investigation as a possible Canal rout*' 
in IHio, when the newly fe<ieratecl state of Central America advised the United 
States that it wouhl encourage any such i)roject by Americans. Several 
surveys wen* made, but no construction work was attempted. In 18,50-185^ 
an Anu'ricjtn. <). W. Childs, organized a com])any under an agreement with 
Nicaragua, ;nid established a transit route, partly by water and partly by .stage 
road. This transit company also made surveys for a sliii) caiud along this route. 
It forfeited its concession in 18.58 without doing any work (m the proposed canal. 
Later surveys were made by the United States under Commander E. P. IaUI, 
and in 188!) canal construetH)n was begun wlien the Maritime Canal Company 
of Nicaragua, cttmposed of Americans, was formed under a conce.ssi<m fnnn 
Nicanigua and Costa Rica. Financial difficulties, however, stop|)ed the work 
and the company failed in 18i):J. For .some years after efforts were made to 
induce the l.nited States Govenunent to finance the project, with the result 
that, in 18!).), Congress pnividcd for a board of engineers to ascertain the 
fea.sibility and cost of a canal at this point. This board, appointed by President 
Cleveland, consisted of (.'<iIonel ^Yilliam Ludlow, V. S. A.. Civil Engineer M. 
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T. Endicott, U. S. N., and Civil Engineer Alfred Noble. They reported that 
the Canal was feasible, but recommended further surveys and investigations. 
Accordingly a commission was appointed by President McKinley, which con- 
sisted of Kear Admiral J. G. Walker, Colonel Peter C. Hains, and Lewis M. 
Haupt. Before the work of this commission was completed Congress provided, 
in 1899, for increasing it for the purpose of making surveys, comparisons and a 
thorough examination of all possible routes from Tehuantepec to the Atrato 
River. The Commission, which became known as the Isthmian Canal 
Commission, was now reinforced by the appointment of Colonel O. H. Ernst, 
Alfred Noble, Geo. S. Morrison, and William H. Burr, engineers, and Professor 
Emory R. Johnson and Samuel Pasco as experts, respectively, on the com- 
mercial and political aspects of the problem. Explorations were made of the 
entire Isthmus, but no favorable route was found other than that at Nicaragua 
and that at Panama. The Commission reported on November 16, 1901, in 
favor of the construction of a canal across Nicaragua, provided the property of 
the New French Canal Company on the Isthmus of Panama could not be 
purchased for $40,000,000, nearly one-third of the price asked. 

The total length of the canal proposed at Nicaragua was about 187 miles, 47 
miles of which was in deep water in Lake Nicaragua, 17 miles in the river not 
requiring improvement, leaving 121 miles of river to be canalized. It was to 
have nine locks. The diflficulties which would have to be overcome are about 
the same as at Panama. However, the longer distance at Nicaragua and the 
proximity to active volcanoes made it less desirable than the Panama route. 
The latter was more advantageous because of the Panama railroad and the 
extensive plant and work of the French. 



PANAMA 



The Panama Canal project, like the others, was the subject of many 
studies and surveys, the first, as stated above, being made in 1534. None of 
the surveys however were thorough prior to the one made by the Isthmian Canal 
Commission in 1890. Simon Bolivar, in 1827, caused a survey to be made of 
the route by an English surveyor, and in 1835 the United States sent Charles 
Biddle to investigate possible water or railroad routes across the Isthmus. 
He obtained a concession from New Granada (Colombia) for a railroad, but 
nothing further was done at that time. A few years later, 1838, a company of 
Frenchmen obtained a similar concession, and a report that a summit pass of 
37 feet above sea level caused the French Government to send out Napoleon 
Garella to make a survey which corrected this error. He recommended a lock 
canal with a summit level of about 160 feet above sea level, a tunnel of 3J miles 
through the divide, and 18 locks to make the required lift. It was not until 
May, 1876, that the Government of Colombia gave to the French Canal Com- 
pany the concession under which the first canal work was done, although the 
Panama railroad was built in 1850-5, and other surveys had been made under 
the direction of the United States Government in 1854 and 1866. While the 
French were at work on the Canal many studies were made of the project by 
officers of the United States Navy. 



131 ] 







ifllOM I7'>0 In lS4i», trade iu-niss tlif Isthiims was Jit a standstill, am! 
the old pack trails from I'lU'to Hello aiul fniiii Cnices on the Chaf^res 
I)eeaiiie nearly oliliternted through disuse, Spain's iH'lated eliange of 
"cy. the f^Rintinfi of free tra<le to the colonies, came too late to lie 
of nnieh henefit to I'aiiania. A few ships <liseliarf;<>d their earjjfH's at the mouth 
of the Cliafires for transportation over the Cnices trail, hut there were no ade- 
quate facilities for lianuliiif^ aiiv fjreat amount of trade had tliere heen anv. 
What little tra.le then- was went around Cape Horn or via the <'a|)e of Cowl 
|[o])e. 'I'lie Isthmus became a ]>Iaee of so little inipoi-taiiee that it was reduced 
fn»ni a vieereijeiicy in 17IS. when it hecame a province of New (!ranada (the 
old name for Colonihia). It ohtaiucil its independence from Spain on Sep- 
temiKT ^(i, IS-il. 

In 1S4!). however, the Isthmus again came to life witli the steady flow of 
einij;rants hound for California, where j^oid had heen discovered during the 
pn'vious year. California and Oregon had also heen thrown oiien to settle- 
ment, and the Isthmian transit In-eame almost a necessity, for the only other 
means of communication with those states were tlie long overland jouniey by 
wagon train across the .Vmerican continent, and the long voyage around South 
America. Thus the Islhnuis as a tra<le route again came to the fnint. 

The a<lvantages of an Istiimian railroail as a nn-ans of tlcveloping the trade 
of the ('nite<l States with the growing repuhlics <if Central and South America 
was n-alized as early as ISIt;). when I'n*sid«'nl Ainlrew Jackson a[>pointed Mr. 
Charles Iliddle as a commissioiHT to visit the different routes liesi adapted for 
interoceanic coinninnication l)v rail or hv water helween the two oceans. Mr. 
Itidrlle visited the Isthmus, weiit to Bogota, and olitained fnmi the (lovenmicnt 
of Ni-w (Iraiiada a concession for constru<'ting a railroad acro.ss the American 
Isthmus. He n-turncd to the Cnited Stales in IS:t7 with this ilocunient, hut 
di<'<l hefore he was ahle to pivpare a n'pcirt, so nothing further was dtnie at 
that time. In 1H47. a Fn-nch svn<!icate. headed l>y Mateo Kline obtained a 
similar concession, hut was umihle to raise the niorn-v necessary to <-arry «»ut the 
work. In Deceniher. IS4S, tlm'e far-sighted Anu-ricans, William II. .\.spinwall, 
Henry Chauncey. ami John L. Stephens, enten.'d into a contract with New 
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Grana<la to build the road, and the Panama Railroad Company, with a capital- 
ization (>f $1,000,000, was incorporated under a charter granted in the state of 
New York. Aspinwall, in the same year, obtained from Congress a contract 
for carrying United States mail bv steamer from Panama to California and 
Oregon, as a part of his railroad sclieme. A similar mail contract authorized 
by Congress on the Atlantic side. New York and New Orleans to Chagres, 
was obtained at the same time by Mr. George Law. 

As soon as the concession was obtained from New Granada, Mr. Stephens, 
accomj)anied bv Mr. J. L. Baldwin, an engineer, went over the proposed route 
for the roa<l and, findinf; a summit pass of a little less than ,100 feet, decided that 
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High trestle for embaalcment fill. The new line was built on a 95-foof level and acro» the 
lowlands of the Gatun Lake region a number of long and high trestles for embankment fills, some 
of them 90 feet high, had to be built. 
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it was feasible. In the early part <»f 1849, a i)arty of engineers in olmrge (»f 
('oloiiel G. H. Hufflies of the United States Topographical Corps, was sent to 
hK-ate the line. Finding a summit ridge of 287 feet, a line was laid out not 
exceeding 50 miles in length from ocean to ocean, with the Atlantic terminus 
on Navy Bay. as Limon Bay was formerly called, and with the Pacific terminus 
in Panama City. 

A contract was then entered into with two experieiued contractors. Colonel 
Geo. M. Totten and John C. Trautwine, for the construction of the line. 
These men decided upon Gorgona, on the Cliagres river, 31 miles fmm Colon, 
as the base of operations towaril Panama, thinkmg that material could be easily 
landed there by boat. However, the river was sr) low in the dry .season and so 
swift in the rainy .season that light draft steamers were found out of the question 
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for the transportation of railn)ad material. At the same time the increasing 
rush to the California gold fields i)y way of the Isthmus, made river transporta- 
tion and the cost of labi>r prohibitive, and the <(>ntractors l)egg('(l the company 
to release them from their obligation. This the company did, and, deciding 
to imdertake the construction work itself, retained Messrs. Totten an<l Traut- 
wine ill its service. 

FTltsr WORK <)\ Tiff-; I'.WA.M \ H.VI I.HO \1> 

Clearing on Alanzanillo Island began in May, 1S.)(I. This was a low 
.swamjjy plot of land of about 600 acres separated from the mainland by a 
narrow arm of the sea, and is the site of the present city of Colon. Although 
clearings had been made, residence upon the island was impos.sible and for the 
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first few months the men eogaeed in making the surveys, and the laborers 
brought from Cartagena, Coiomoia, were obliged to Hve on board an old brig 
anchored in the bay. When this became overcrowded, as additions were made 
to the force, it was supplemented by the hull of a condemned steamboat. The 
village of Aspinwall was founded on February 2, 1852, but on account of 
Colombia's refusal to recognize the name, it was later rechristened Colon, in 
honor of Columbus. 

The first seven miles of the road was through an extensive swamp, covered 
with jungle, and the surveyors were compelled to work in water and slime up 
to their waists. In a .short time the entire force suffered with malarial fever, and 
great difficulty was experienced in obtaining sufficient laborers. Irishmen 
were brought from the United States, negros from Jamaica, and natives from 
the adjacent tropical countries, and fever made inroads on all of them. The 
importation of Chine.se coolies was tried, and nearly 1,000 of that race were 




brought from China. Native hill rice, tea, and opium were supplied them, 
but within a few weeks disease broke out among them, and, many becoming 
melancholy, are said to have committed suicide, so that inside of 60 days scarcely 
200 able-bodied remained. The high mortality of these Chinese laborers, 
probably helped develop the story that each of the ties im the original Panama 
railroad represented the life of a laborer. The facts in tlie case make the story 
ridiculous. There were at lea.st 150,000 cross-ties hi the original road, including 
sidings and yards, while the largest number of employes at any one time was 
not over 7,000. and the road was completed in four years. According to the 
most authentic records, the total mortality during the construction period was 
about 1,200. Added to the difficulties of maintaining a labor force, was the 
necessity of bringing nearly all food and supplies from New York, a distance 
of nearly 2,000 miles. 

By the first of October, 1851, the track had been laid as far as Gatun, and 
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iti tht' folldwinji; iiionlli, 1,0(K) passt'tij^Ts were carric^i to flial station from 
Colon. Thfsc |>ass(>nf!;frs liad arrived at <'hajin>s for the California transit in 
two ships. I>iit c-oiil(l not Ih* laiidt'd then* on acc<«nit of a licavv storm, and were 
diseml)jirkc(l at Colon. This hajipenod most opportniicly for the railroad, as 
the orifjinal million dollars had tH-en expended and thinfjs wen' l>e^innin^' to 
look <lark to the .stockholders. When the news readied N<-w York that 
pa.s.senfiers had lioeii carried as far as (iatun. seven miles hy rail, even though 
thev liad been carried on flat ears, the <'onipaiiy"s stock iniiiH-tliately rose in 
price. The work was piislied on witli renewed vifr<ir, for, fn»m this time <m, 
there was a small and ,st<'a<lv income which conld he a|)plied to the con.striiefion 
expen.se. In July. IH.W, tlie r(ia<I had n-ached Harhaeoas. a total distance of 
m miles, where it was ne<'essarv to construct a liri<lf;e ;t(H) feel lonj; to .span the 
Cliafires. 

On October HI, Mr. John I,. Stephens, who was president <.f the companv, 
died in New York, and his successor. Mr. \V. C. Younjr. decide<l to have tlW 
renuiinder of the work a^'coniplishcd hv contract. 'I"he contra<'tor, however, 
failert to fulfill his oI)lifrati<ni an<l after a year's <lelay. the company ajrain decided 

t" *'" "«' "■"'•^^- <0M.>...:T.<.N ok THK ^INTKHPins,.; 

On the "ilTth of January. IS.>.5, at mi<lnij,'Iit ami in rain, the last rail to the 
summit ridfje at CuU-hra. S7 miles fn)ni Colon and 11 miles from I'ananni. was 
laid, and in the meantime, work Iiad heeii advancing steadily from Panama 
citv, to wliich jn>irit nwiterial had U'cn transported aroimd Cape Horn. On 
the foHowinfj day, the lirst locomotive i>assed from <H'ean to ocean, nearly four 
vears after f^nnunl was first broken. The completed n>ad was -17 miles 3.020 
feet long, with a niuxinuim grade of 6(( feet to the mile, in onler to surnnmnt the 
.snmmit ridge at elevation iHl feet. The first pre.si4ient wn.s Mr. Davi<l Hoadley. 
[ 36] 
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Althoufjli track had been laid from (icean to ocean, the railroad was in poor 

f>hysical condition, and it was not until 1859 that its construction account was 
inally closed, at a total expenditure up to that time of $8,000,000. The Toad 
was properly ballasted, heavier rails were laid, using hardwood ties, bridges of 
iron replaced flimsy wooden structures, and station buildings and wharves were 
erected. To cross waterways, 170 bridges and culverts had been l>uilt and the 
wo(Mien bridge at Barbacoas was replaced by one of iron. 

The roa<i was a paying investment fnmi the time when the first 1 1 miles were 
opened in 1852, for, as new sections were built they were put into immediate ser- 
vice for passengers and freight, and at the end of 1855, the year the entire n)a<l was 
o[>ened, its income from passengers and freight was $(2, 125,232, 31. When the 
original construction account was closed in January, 1859, the gross earnings 
amounted to $8,146,605.00, while operating expenses, together with deprecia- 
tion amounted to $2,174,876.51, leavmg a balance of $5,971,728.66, as legitimate 
earnings for a period of seven years, during the last four of which the road was 
open throughout its entire length. Dividends have been paid every year on the 
stock, with the exception of a few years previous to the taking over of the road 
from the French Canal Company by the United States. The average dividend 
during the years 1852-1881 was 16 percent., and since that period, five per cent; 
the smallest dividend was two per cent, in 1885, and the largest 44 per cent, in 
1868. In 1865, the capital stock was increased from $5,000,000 to $7,000,000. 
In 1881, the year when the road was sold to the French Canal Company, a 




The station of the Panama Railroad at Panama City always present* an active scene at train 
time. A new first claaa station has taken the place of (he old one shown here. All passenger 
locomotives are oil-burning and the c.oacbes are thoroughly up-to-date, having first and second 
class accommodations. The (uimel at MIraflores is 736 feet long. 
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(Iivi(lt'iul<>l'.V2.'. [KTc-cnl. WiisdiH-laiftl. )>iil this imt <iiilv iT[ircsciili-il tlic i-in-iiii|t;s 
fur llial vciir. hiil alsii hicliicli-d Mif iissrls unil ,Mir|ilus'iin liijiid :il llial liiiii-. 

i;ahi.v i(AT|;s m;\1(i.v I'Kcilllltlllvi: 

■I'll,- rulliiwiiij; tiiMc- ,.l' rali-s, pliiicil ill i-tlVil «li.-ii llic i„,i,l wiis firsi „|«-ii,-.l 

ill IS.").), ri'iiiiiilicd ill forcf I'm- ->(! vi-ars. iiiiti I'olJDwiiitr tlic- < |ijiii\"s |nili<-v. 

>vc-l<- illl,.|icl.'.l l(. he iiidliiliiliv.- Ill lil-sl. .Ill 111.- Ili.-..r.v tlial llii-v w.iiil.i I'li- l,.»,-r.-.l 
%vlu-ii llu- (-.iiiipiiiiv Iia.l ha.l an .i|i)»ii-|iiiiili' lo iiiipriiv.- iN Iiii<-, will (-\[ilaili in a 
iii.-aviin- 111.- liti-^'i- iinifils ma.ti- .in lliis mini \vlii<-li i-.i^t iiliinil snii.liiHI a iililt- 
t.iliiiil.l: 
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IIIIKS 



MKP'; 



l-'iii-.-. raiianui lo CiIdii. Nl-.-la^s s-).-,,iHi s.-,.iHi s-,). ki 

l-'al<-. I'aiialila lii('.il.ili.-,M-ila" lll.llll -,'.-.'.) l.t.-| 

Cliai-p- loi- l,a,!;^.af;.- lll|i.-ill.. .IP-J |i.-i- II,. .(l-i |,,-r lli. 

Fr.-i;-lil l-al.-. l-l-<-l:i- .'i.!!!! |M-|-(-wt. , HI |)i-r .11. 11. ..".n |.i-l-e-wl. 

Frc-ijllil i-al.-. -M-ila- -Mill |ii-i-i-«l. 1.-,>II |„r.-« I. .M|k-i-c-\vI. 

Kri-i}:lll lal.-. :l.l-ilii,ss l.(KI|i,-i(.«l, .SO |>i-r .■« I. .:!-,' |k-i-i-\vI. 

.VI llic |)ii-.«.-iil limi- 111.- lii-sl-1-lass |ia.-.si-iij;.-i- fan- i.-. •-*-,'. HI. willi l.ill | lul.s .if 

hus;i:ag>- In-.-; .si-i-,iii.l-<-lass, half .if llial rati-. 

KST-\lll.|s||.\|KN|- .)]- s'll:.\.\ISHIl' SKKVl. i: 

III IK.)<>. till- <-.>III|)ailv .-stal)lisli(-(l a st(-alilsli{|i si-rvic- l)(-t\v(-«-ii ranatllil 
anil San .l.is.'- .Ii- (;iiati-iiiaia, llius .ipiiiiiij; ii|i tin- i-ii-h (ciir.-i- i-.iiiiiti-v .if (Vnlral 




The Panama Railroad operates a sieamsliip service witli a ficei cil six vessels plyinii ttelwem 
New Yoric and Colon, two of wliicli were purcliased in 1908 for the carrying of cement. Thia 
is the Panama, one of the passenger steamers. 
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America. This line continued until October, 1872, when it was taken over by 
the Pacific Mail Steamship Company. At one time the road had a line of its 
own between San Francisco and Panama, but this was withdrawn in 1902. In 
1893, the present Panama Railroad Steamship Line was established between 
New York and Colon, and there are now six ships in this service, the Anco7i, 
Cristobal, Panama, Coloji, Allianca and Advance, although the two former 
vessels purchased in 1908 are owned by the Canal Commission, and have been 
used mainly in transporting cement to the Isthmus. 

CONCESSIONARY RIGHTS AND PRIVILEGES 

The terms of the original concession granted by the Government of New 
Granada provided, among other things, the exclusive privilege of building a 
railroad on the Isthmus of Panama; that no undertaking for the opening of a 
canal to connect the two oceans would be permitted without the consent of the 
railroad company; that the railroad company should have the exclusive privilege 
of building wagon roads across the Isthmus and the use of the Chagres for 
steamer travel, and the exclusive privilege of the use of the ports at the two 
termini for the anchorage of vessels, and for the loading and unloading of cargo. 

This concession was to remain in force 49 years from the day of the road's 
completion, subject to the right of New Granada to take possession at the 
expiration of 20 years upon the payment of $5,000,000, or at the expiration of 
40 years upon the payment of $2,000,000. The provisions of the contract were 
modified several times, but its exclusive features remained practically the same. 
In 1867, it was renewed for 99 years on payment of $1,000,000 in cash, and an 
annual payment of $250,000 guaranteed to New Granada. The railroad also 
obligated itself to extend the road to the islands in the bay of Panama. This 
extension of the contract for 99 years was secured 12 years after the opening of 
the road by Colonel Totten, when it was realized that New Granada would 
surely raise the necessary $5,000,000 to obtain the road after 20 years of opera- 
tion, a road costing $8,000,000 to build and, at that time paying 24 per cent on a 
capitalization of $7,000,000. 

Two years later, 1869, the Union Pacific was completed across the 
American continent, with a consequent decline of California trade across the 
Isthmus. The loss of this trade would have been offset by the trade of Central 
and South America, had the company seized the opportunity, but its policy, 
apparently, was to make all it could tnere and then let the future take care 
of itself. In 1868, the Pacific Steam Navigation Company withdrew its line of 
steamers from the Isthmian transit, and sent its ships to England via the Strait 
of ^lagellan, and transferred its repair shops and coaling station from the island 
of Taboga to Callao, Peru. It was forcea to do this by the shortsighted policy 
of the railroad's directors who refused to ratify a traffic agreement prontable 
to both, which had been tentatively drawn up, giving the company where 
freight originated the right to make a through charge to be divided equally 
between the three carriers, the railroad and the steamship lines on either side 
of the Isthmus. The steamship company took most of its trade with it and an 
idea of what was lost to the railroad can be obtained from the fact that, in 1874, 
it had 54 steamers, with a total of 124,000 tons, in operation between Valparaiso 
and Liverpool. Only its smaller boats were sent to Panama, and these merely 
to act as feeders to the main line on their return south. This policy of offering 
no encouragement to steamship lines also forced the. Panama, New Zealand 
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and Australian Steamship Company to give up its attempt to inaugurate a 
monthly service via Wellington to Sydney, connecting with the Royal Mail 
Steam Packet Company, operating between Southampton and Colon. 

In spite of this policy of taking more than the trade could stand, the railroad 
continued to pay dividends, but it would undoubtedly have done a much more 
profitable business had it endeavored to help, instead of oppressing the growing 
trade of Central and South America. 

CHANGES IN OWNKHHHIP 

When the French operations were begim in 1881, the French Canal 
Company found that in order to build a canal it would first have to gain the 
consent of the railroad or to purchase it. The latter plan was followed, and in 
June of that year, 68,888 of the 70,000 shares were obtained for a little over 
$20,000,000 or two and one-half times what the road had originally cost to 
build. In addition to the amount expended for shares, bonuses paid brought 
the total cost to a little over $25,000,000. When the United States, on ilay 4, 
1904, took over the affairs of the New French Canal Company, they came mto 
possession of these shares, and obtained the remainder, 1,112 shares, by private 
purchase at a cost of $157,118.24, or an average price of $140.00 per share. 
The entire stock of the Panama Railroad ana Steam.ship Company is now 
owned by the United States, with the exception of one share transferred to each 
of the directors to enable them to qualify under the articles of incorporation. 
The Chairman and Chief Engineer of the Isthmian Canal Commission is aLso 
President of the Panama Railroad Company. 

Since it has become a government-owned corporation, the road has become 
secondary' to the Canal work, although it is still a common carrier, and carries 
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alxHit 7(MI(K) t.ms of c.unimTcial fn-i-ilit a in.mtli. wliirli is alxMil orif-lialf itf the 
total amount, the lialaiur iH-iiijj liaii(llc<l for tlic (■(niipany aii<l for tlie Canal 
work, 

Wlit'ii tlic n»a(I was tuniod over l>y llic Froiich it was fimmi to Ih- in a 
ncfiloctnl condition, with olisolclc f(|ni[nncnt and rolling' stock. Since that 
time terminal wharv<'s. etnii[i|H'd with modern carjjo cranes, have Ix'en con- 
structed, tenninal yards, warehouses iin<l nuiehinc shops provided, new and 
j)owcrl'ul locomotives, l'^ of wliieh are oil hurners. larj^er cars for passengers 
and freifjlit put into service, heavier rails laid, hridj^es strenjithened to enable 
them to carry the heavier cijulpment. iuul the whole line donhle-lracked. 
IN-rmancnt reinforced concrete stations have been hnilt at ('ol<m. Ciiitnn and 
Panama, and a modern coiHTcte hotel, the Washinjjlon. costinj; upwards of 
$(i.'>0.(m(l has been <inistni(led on Colon l)eaeli. 

Tin; m;w m \i\ i.im: 

The reloeale<l. <.r new main line of the railroad runs on the east si<le of the 
canal lor its entire leiifilh of 47.11 miles. I'rom Colon to Mindi. 4.17 miles, 
and from Corozal to Panama, the old localion was used, but the remaining 
40 miles are new niad. Fnmi (bdnn. the line skirts the north shore of the lake 
for about four miles, and then turns south, erossini; Hie eastern arm of the lake 
on a ln<,'h trestle lill at an elevation of !).> feet above sea level. Near Caimito, 
the road approaches the canal again, an<l parallels it to (iamboa. Orifjinally, 
it was planned to carry the road throu<,'h Cnlebra Cut on a 40-foot berm. 10 feet 
above the water level, but slides caii.sed the abandonment of llie project, and it 
was built on a hifih level aroimd Gold Hill instead. Its hijrhe.st point is 271 
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feet above sea level near LaPita, and where the continental divide is crossed, 
opposite Culebra, the height is 241 feet. From the south end of Culebra Cut 
at Paraiso, the railroad runs practically parallel with the canal to Panama. 
Where the road crosses the Gatun River, near Monte Lino, a steel girder bridge 
with a lift span has lieen erected to permit native sailing craft to pass into the 
east arm of the lake, and at Gamboa, the Chagres River is crossed with a steel 
ginler bridge one-quarter of a mile long. At Miraflores, the road passes through 
a tunnel 736 feet long. 

The new line was completed on May 25, 1912, at a cost of $8,984,922.18, 
but passenger trains were not run over it for its entire length until September 2, 
1913, when the former crossing at Gamboa dike was abandoned on account of 
the ri.se of Gatun Lake. On that date a new schedule was placed in effect, 
whereby the main line trains run all the way from Colon to Panama on the ea.st 
side of the canal, and the towns on the west bank are served with a .shuttle train 
service from Panama to Bas Obispo, the present terminus of the old double- 
track line. The shuttle trains now cross the canal, near Paraiso on a trestle 
bridge, but as this will have to be removed to permit the navigation of the canal, 
a wooden pontoon bridge will be built in the .same locality of sufficient width for 
a single track and a roadway for vehicles. This is not intended for a permanent 
crossing but only to such time a.s the villages on the west bank of the canal can 
be abandoned. South of Corozal, a change will be made in the road which will 
have the effect of placing the new town of Balboa on the main line, with its 
terminus at Panama as at present. The railroad possesses modern passenger 
terminals at both ends. The one in Colon is of concrete block con.struction, 
and was opened on July 23, 1909. It is not particularly attractive from an 
architectural standpoint. The new station in Panama, costing about $100,000, 
was completed in the latter part of 1913. The only other station of a permanent 
type so far constructed is at Gatun, built in 1909. 
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The tdtal iiiilcajjc of llii* nuid. exclusive <if .sidings, is .W.?)*. as follows: 
^[ain liiii'. 47.11 itiilcs; IVdro Mi^iH'l 1o Itiis 0)hs]hi. !t. 1'> miles, and Paiiainu 
to Ballioa ^.'*(i miles. 

itrsdisT sHoHT 1.IM-; IN Tin: woin.i* 

Diiriiij; the years 1!)l 1-lJtH the rnad earried 777.1'il Mrst-elass pa.sseiij;t'r.s, 
anil lJIHn,.»,jO seemid-elass passenjiers. an iiiei-ease .if ov.T.t(M),IHHt for llie vt-ar. 
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l,..eal enninierelal freifjlit . 
I'aiiama Itailroad CoinpanvV fivi^dil . 
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'l"he net revenue fniin its ii|MTalinu was 8I.!H)7.','SO.Sl). The sleamsliip 
line, on the other hand, has tint pai<l as an investment. i-\e<'pt as a fe<-der for Hit' 
railniad, and for the iteiiefit of the Istliniian Canal < 'nminission. It has hail a 
.steady freight and passeiifjer trallie. hut the earjjtH-s have eniisisteil princiimlly 
of eaaal supplies, and the ]>asseiif;ers have Ik-cii mostly en)|iloves of the ( anal 
Comniission and railroad, who an- carried at a reduced rate. The net defi<-it 
fnun the operation of the sti'ainshi[i line for the 1is<'al vear eiidiuf; June Sll. i!IW, 
was $:((t.>,7 W.H.K 

With llie cnniplction of the canal it is possihie that the roa<l will Ik- ek-K-lH- 
fied, ((htainiiif^ the necessary power from the hydroelectric )ilaut at (Jatuii spill- 
way, and will l>e lU'vuted alnutst entiri'ly to hx-al traflic. This traffic wilt, no 
dnuht, he considerahle. for Colon and Panama will always he important cities. 




New Panama railroad passenKcr terminal in Panama, just completed. 
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Ihe Trench RilurI 



ilHE French attempt to construct a waterway across the Isthmus was 
I foredoomed to failure because the project fell into the hands of 
promoters and speculators. A contrioutory cause was the very high 
' sick and death rate among the French employes <m the Isthmus. This 
added greatly to the cost of administration and resulted in an unstable labor 
force. Many of the best engineers left the Isthmus after short service, or died, 
and these constant changes made it difficult to pursue any regular plan to keep 
up an effective organization to carry on the work. The company had to pay 
high wages and offer special inducements to persuade men to take the chance of 
one in five of surviving an attack of yellow fever which they were liable to 
contract. Had the work been in charge of a rich and powerful government, 
public opinion would not have allowed the work to have been carried on at such 
an appalling cost of life. When the enterprise was started the method of 
transmi-ssion of malaria and yellow fever was unknown, and, even if the French 
had taken the sanitary precautions prevailing at that time, they could not liave 
stamped out these two fevers which gave the Isthmus the reputation of being 
the most unhealthy place in the world for a white man. As a private corpora- 
tion, it could not enforce .sanitary regulations had it desired to do so, for, unlike 
the United States, it did not acquire absolute jurisdiction over the Canal strip, 
but was at the mercy of the Colombian courts. 

Other causes were extravagance, which naturally developed into graft, 
for the supply of money which came flowing into the coffers of the company 
from eager investors beguiled by the name of De Lesseps seemed inexhaustible; 
the lack of suitable machinery, the want of preparation, and misguided leader- 
ship. All these mistakes have served as warning signals to the Canal Com- 
mi.ssion, so that the failure of the French has contributed, in a large measure, to 
the success of the American.s. 

DK Li:SSEPH — PROMOTER 

The first French Canal Company, La Societe International du Canal 
Interoceanique, inaugurated the undertaking with an exclusive concession from 
Colombia, but with an incomplete .survey of the proposed work, and an esti- 
mate of cost and time placed much too low. The necessary money was 

[ 45] 



cmE Tv\&tP .DIVIDED - — <T-HB ^fiOp^^ UHITED 

oliniiiii'cl fiMiii III.' l-'niii'li niiililK- 
I'lii^M'^. \vln> wrn- iiiiliKTil til )iiirl wilh 
lllcir s;iviii;:>. I]inni;,'lt IIh- Illil{:i«' llillllr iif 

r.'l'.lili.'llli| .Ir I C'|... »lin lia<l jllM 

hnni^-lit to :i ^iii'1'i'..fiil i'Imm' Ills ^'n-iil 
wiirk .'il Siii/.:iii.l >\lii.«.i-|il:Mcii ;il llii- 
hiMiliilllii- iii-H fiitrriiriM-. I).- l,<-sM-|is 
\\;|s Imnr-I :jli>I sjncfn-. lull lu" «ii< all 
.ilil lii.'ili. ...tiiruliat lililiil.'il >l^ 111. |in'- 

viiiu- :; 1 tiiili ami. ihi'ri'f.in'. 

i-a-Mv .l,'lii.l.'.l. Ill' »a. I'nlliilMasti.' 

iivir til.' iil.'a iif a laiial i •'liiii- tli<- 

.Vtl.'iiitji' Willi the rarilir. atlil IllinU' 

hi If ami nlliil's Inlii'V.' Ilial tin' wiirk 

riiiiM 111' ai-i-iini|ilislii'il imiti' i|iii(-klv 

:iml I Il I'a-ii'l' lliali llii' Siii'/. Hi's 

aliilil\ .-IS a t]iissiiiiiar\ lllailr llilll valil- 
al.li' 111 till' |in.imit.'r-. I.ir tlic ilillii'llllil'S 

III' llii' »,,rk airn-sllii' Mlii asi'oiii- 

|iai'i'il uitli till' wiii'k al .'^111'/ >liiiul<l 

iiavi' I II aiilain'tit rvi'ii In till' laviiiall. 

Ill' Mas iiol all i'\|irrl rll^^illt'i'r; it iliil 
mil i'i'i|iiii'i' am rii^'im'i'i'iiii; aliility. Iiiit 
Itli'l'i'K iinairiiialiiiii. In sit iIii' practica- 
liilitv'iif I'liltiii!: .' li'Vi'l i'liaiiiii<l 

llll'ii'llU'll till' lilWill'si'I'l ll'Miiill iif 11|1|1IT 
l':i:v|il. uliili' al I'alialiia. a liillv ami 





CTHE Tv\3SlP . DIVIDED ^ cn\E, "W OBUg. TTKITED 

rock country had to be traversed, torrential streams diverted, and a tidal basin 
constructed, problems which the world's foremost engineers have differed in 
the solution. And yet De Lesseps sincerely believed that he was to achieve a 
second triumph, and much easier than his first. (The Suez Canal was opened 
in 1869, took ten years to build, and cost about $100,000,000, or a million 
dollars a mile. This low cost was due to the fact that the cut was made through 
a stretch of level sand, and Said Pasha, the Khedive of Egypt, a large stoclt- 
holder in the enterprise, practically forced his subjects to work on the project 
in much the same manner as Rameses of old). 

PROCURING THE CONCESSION 

The concession for the privilege of constructing the Canal was obtained 
from Colombia in May, 1876, by General Stephen TUrr, a Hungarian, who had 
become acquainted with De Lesseps when the latter was planning his work at 
Suez, and who was later incited by the Frenchman's success in an effort to 
duplicate the feat at Panama. He organized a provisional company in France 
and sent an engineering party to the Isthmus in November, 1876, to make 
explorations ana surveys. The party was in charge of Lieutenant Napoleon 
Bonapart Wyse, of the French Navy, a brother-in-law of General Tiirr, and at 
that tmie onfy 23 years of age. The first expedition was only partly successful, 
several of its members falling victims to disease. Wyse was again sent out in 
the spring of 1878 with Lieutenant Armand Reclus, also of the French Navy. 
On this trip he obtained a new concession, approved May 18, 1878, in the name 
of the association presided over by General Tiirr, which modified and extended 
the former one, so as to give the promoters the exclusive privilege of building a 
canal across the Isthmus anywnere within the United States of Colombia. 
This concession was to remain in force 99 years, provided theneces.sary per- 
mission was obtained from the Panama feailroad Company which held a 
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: in the French days. The acenea of (he old French days have c 
with newer ideas. This section is now filled with roomy houses and quarters for the c 
employes and I. C. C. manufacturinK plants. 

monopoly of tlic Istliniiaii rcditc. Work was lo 1k' hef^uii not lator than 1883, 
and was to Ik- coniplotod within H years, with an cxtcnsitm of six yeans in case 
the original term proved too sliorl. 

Ahlioufih Wysc went over not more tliaii two-third.s of the distance fn>m 
Piiiiama to Colon, lie sidnnitted wliat were supposed to l)e e<>ni[»Iete phms and 
a .statement of cost for a sea level canal hetweeri the two points, ("ollowing the 
line of the Panama railroad. These i)lans and estimates Here siihniittcd to an 
international eiifiineerinji coiifrress which was eonveinil in I'aris, May I-l-SS, 
1879, in aeconlanee with the terms of the concession, witli Ferdinand de 
Ix'sseps at its head. Tliese plans were tlie liasis of a (K-cision l»y the contfre.s.s in 
favor of a sea level canal, t'ollowiiifj tlie route of the I'aiiama railroad, oy way 
<»f the pass at Cidehra. iisiiifj llie valley of the Chairres river on the Atlantic 
side, and the vallev of the I{io (Irande on the Pacific sid*- of the continental 
divide. It is pertinent to note that hi this <onj,n-ess. consist injjof i:mdele{];ates 
from France. Cermany. tlie rnited States an<l i>ther countries, only 4-^ were 
enf^ineers, while the remainder weR' nromoters. politieiaiis. s[H'culat<irs. and 
personal friends of l)c Lcsseps. 'i"he \Vyse concession and jilans were "shoved 
tIiroiij;h," approved, and turned over to l,a S<M-icle Intenuitional dn Canal 
Interoceaniipie, eommonlv known as the lirsl Freiicli Canal Companv, for a 
eonsiderati.m of $'^.()(l(),000. This was the first "step in the dark." taken hy the 
company. 

DK LKSSKI's" I'LAN. 

De Ijes.seps made two visits to tlie I.sthmus, the first in Decemher, 1879, and 
the .second in 18Sti, remaininfj for ahout two montlis im each occasion. On 
his first visit he was accompanied l)y his wife, three of his cliihlren, and an 
international technical commission, consisting of nine members. At one of the 
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numerous receptions and banquets tendered him, he said: "There are only 
two great difficulties to be overcome, the Chagres River, and the deep cutting 
at the summit. The first can be surmounted by turning the headwaters of the 
river into another channel, and the second will disappear before the wells which 
will be sunk and charged with explosives of sufficient force to remove vast 
quantities at each discharge." 

The engineering commission, after a superficial study of the route and 
former incomplete surveys, in a report submitted February 14, 1880, estimated 
the cost at $168,600,000. The engineering congress estimated the cost at 
$214,000,000. On February 20, De Lesseps reduced this estimate to $131,600,- 
000, and again on March 1, without apparent reason, to $120,000,000. The 
proposed sea level canal was to have a uniform depth of 29,5 feet, a bottom 
width of 72 feet, and a width on the water line of about 90 feet, and involved 
excavation estimated at 157,000,000 cubic yards. The engineering congress 
estimated seven or eight years as the time required to complete the work. 
De Lesseps, with his usual optimism, reduced the time to six years. To 
control the floods of the Chagres River, various schemes were proposed, the 
principal one Ijeing the construction of a dam at Gamboa, a little below Cruces, 
and the construction of channels to the sea to carry the impounded water away 
from the canal. On account of the great difference in the tides of the two 
oceans, a maximum of two and one-half feet in the Atlantic and 21 feet in the 
Pacific, a tidal basin or lock was to have been built at the Pacific entrance. 
(The high tide on the Pacific side is due to the fact that the Bay of Panama is 
funnel-shaped). No work was ever accomplished on either of these two 
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A KToup of views of Balboa and Ihe canal entrance and operations, during the days ol both 
the First and Second French Companies. The wharf waa (he first constructed by the French. 
The one-sided dump cars shO'wo in the top picture are □oVi' obsolete. 
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projects. A dam at Gamboa was found later to lye impracticable, and the 
proolem of the diversion of the Chagres River was left to some future time. 

, INAUGURATING THE WORK 

On January 1, 1880, the ceremony of breakinf; the ground was to have 
been performed by De Lessens at the mouth of the Rio Grande, about three 
miles west of Panama city. The boat bearing a party of ladies and gentlemen 
who were to take part was delayed in starting, with the result that it could not 
get within two or tnree miles of the shore on account of the ebbing tide. This, 
however, did not dampen the ardor of the versatile Frenchman, as the arrival 
of the steamer in the entrajice of the river mouth was considered by him a 
sufficient beginning. The first blow was thereupon .struck with a pick in a box 
of earth upon the deck of the steamer, while the observers aided their imagina- 




Limon Bay in the busy French days. 

tion by copious draughts of champagne. On January 10, IHHO, Dc I,csso|)S, 
with another party of civil and church dignitaries, went to Culebra to witness 
the first blast. Accounts differ as to thi.s event. Tracy Robinson, the oldest 
American on the Isthmus, states in his book on Panama, that the bla.st never 
came off, and as he was jiresent, he ought to know. On the other hand, the 
"Star and Herald" of the day following gives a circumstantial account of the 
affair, ending with: "The mine had been carefully laid in an exceedingly hard 
and compact formation of basalt at a few feet below the summit, and charged 
with 30 kilograms of explosive. The operati«m was performed with complete 
success, and immense amount of .solid rock being nurled from its original 
position." No photographs of the incident are extant. 

Actual excavation work did not commence in Culebra Cut until some time 
[51] 
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The pii'k and xhovcl hrifiadc. 

liilcT. "Till' HiillHiii ilii Caiuil IntcrcxciiTii.iui'." |iiililislu-cl liv the ic.m|iiiiiV 
for llic l>ciu'lil of tW siciikliolili'i-s. of K,'l>ni.iiv 1. \HX-i. s[ah-s: •■'I'lie first 
work ill llic i^rciil nil of tlic iiiariliiiii- caiiiil was foniiallv iiiaii<;iirati'il todav 
(Jan. ijll, ISKJl, at Kiiipiir in llic- |irvsi-nii- of III,' ilij-iiilaVic-s of llic- slat.-. Ili'i- 
Iciuliiifj cilizc-iis of llic cily anil a jtri'iil assi-inlilai;i- of Ilii- pco|ilc'. Tlic first 
loc<iiiioliv<' has arrivcil at tlir iicwiv o|)ciic<l cxravation. 'riic cilv of Panama 
is iiOiliiatiii^' till- i-viiil with a j;ri'at IVIc." 

!><■ I.i-sscps left Colon lor llic Iiiitcd Slates on Fcliniarv J-i. ISSd. for tlic 
purpose of intcrcslin^' Aiiicrieaiis in the iinilcrtakini;. Altlnnifjli he was 
rcecivcil with a ^oi-at ileal of cntlinsiasin cvcrvwiicre. he was niialilc to dispose 
of the stock whiih he had thoiij;litfnlly reserved, .\nierieaiis weiT interested 
in a eanal. lint not in a eaiial under KiinHli eoiilrol. lie then proei-eded on a 
siniilar lour of Kiiropi'. wlu-re lie was more sneeessfnl from a iieeniiiarv point of 
view. TIk- first issue of sloik. (idlt.OOII shares of .^1 1 Oil each, was siil)scri'l"sl Ivviee 
over, niostlv takc'ii in Kraiicc-. Tliese shares were- ili-^trilnited anioni: Inil.uod 
]iersoiis. iiuliealilij; llle (jreat I'renehman's popiilaritv with the people of his 
ecamlrv. In IS,SS. when llle conipanv failed, llle total' sidiseriptioiis. stocks and 
1 1 iisllcs. had rcaclied.'k:l!l:l..)0.;.lll(l. anil the sharehoklers nliered ■-'IHI.IKIII. 

Twd vears of feverish preparation followed which witnessed the inakiii); 
of Inistv silrvevs. the liriii^'iiif; lo<;ether of maehinerv and a lalior foree. and the 
erection of c|nartcrs and hospitals. The actual constrnction work was let to a 
firm of Krcinh contractors. Coiivreaiix & llersciit. hnl tliev .soon realized the 
diflicnilies of file nnderlakinj; and withdrew from the last part of llicir contract. 
|.]{K.\ili LAIlOlt Koitci: 

There seems to have lieen little ilitiiciilty ex]ierieneed in olilainiii); a lalior 
force, which in 1S«8. mimlHTed ahotit •20.00(1 men. Nine-tenths of these wei-e 
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negroes from the West Indies, and many of them held clerical and other similar 
positions. The white employes, mainly from France, were treated with 
extreme generosity. Economy was an unknown factor in the administration 
of affairs of the iirst company. The average pay of a clerk was $125 per 
month, and of a division chief from $200 to $300 per month. After two years' 
service, five months vacation, with free traveling expenses to and from France, 
were granted. The hours of laI)or for the clerical force was from 8 to 11 a. m., 
and 2 to 5 p. m., six hours a day. Free quarters, furniture, bedding, lamps, 
kitchen utensils, etc., were provided. As there was no system of aecountmg 
in vogue, many did quite a profitable business in the buying and selling of the 
company's furniture. This was merely one of the petty forms of graft in 
vogue, however. Enormous salaries were paid to the directors, engineers, and 
other officers on the Isthmus. The director-generals lived in a house that cost 
$100,000, now used as the American Legation in Panama City; they received 
$50,000 a year, and when they went out on the work they were allowed $50 a 
day additional. One of the private cars in which they rode cost $42,000. 

LA FOLIE DINOLF.R 

There formerly stood on an artificial terrace on the western slope of Ancon 
Hill a building that commanded ready attention from passersby on the road 
from Panama to La Boca, now Balboa. It was the prospective home of M. 
Jules Dingier, probably the foremost director-general of the first French com- 

f>any, prospective, because he never occupied it. Work on the mansion was 
>egun shortly after he came to the Isthmus in February, 1883, and the co.st 
including the grounds is said to have t>een about $50,000. For many years 




La Folie Dingier, built for M. JuHus Dingier in the first French Company's days, but never oc- 
cupied by him. The experience of M. Dingier on the Isthmus constitutes one of the saddest 
incidents in French canal history. His son, (&ush(er and wife all contracted the dreaded yellow 
fever and died. 

153] 
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The vil1a|{t! of Kmpirv in the old French days. 
' I the cut near this 



it had Itci'ii ciillc*! I,ii Knlic l)iiif;lrr. or Diiij^U-r's Folk. Tlic cxiKTifiHt' uf 
M. Dingier on tin- Istlimiis constitutes, ncrlmps. oni' of the sadilcst iiK'klent.s 
ill Fn-iicli caiiiil Iii.storv. Stories of the tata! effect the climate of the Isthmus 
was .sai<l to have on ron'iji;iKTs n'iichet! France, Imt Diiijjler scoffetl at tlie.se 
it'lHirls. "I mil jjoinfi to sliow them." lie is cn'diteil witji having sai<l. "that 
tHilv ilniiikanls mid the dissijiated coiitraet yelh)w fever and die." In this 
Hpirit he hroii^dit nitli him to tlie Isthniiis. his wife. son. and dmi^hler. His 
siin, who was made din-clor of j>o.sls. shortly fell victim to yellow fever and diet!, 
Diiiclcr suh.se(|iieiitly went to FraiUT on leave of ahsence, and upon the return 
of himself aiitl family to the Isthmus, In's <lauf;ht<*r met wiili the fate of his son. 
On his n-tiirii from » .second 1ri]> to Franc-e, his wife also sickened and died fn)ni 
Ihe smiie fell <lisea.s<-. Dingier Inter reliiu|iiish<M) his post and went hack to F'rance 
a man Urokcii in mind and IxhIv. .\t Ihe time the American (iovernment took 
{M)s.s<>ssion, liH Folic Dinjjler had fallen into partial decay. Xeinh"*! repairs 
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were made and for several years the building was utilized as a detention station 
for the quarantine service. It was sold in 1910 for $o'iii, and removed to make 



way for 



quarry 



■work on the side of Ancon Hill. 



Dunng the period of greatest activity there were probably 2,000 Frenchmen 
on the Isthmus, all non-immune to yellow fever. Life was a gamble and, with 
no suitable social diversion, they naturally resorted to the only forms of amuse- 
ment available, the saloons, gambling rooms, and houses of dl-repute. Colon 
and Panama became the Mecca of the parasites of society, the non-workers who 
live on vice, with the result that an efficient labor force could not be kept long 
under such conditions, and it was continually changing. 
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the (.'urlivst timc'tt of the second French C:ompaay, 1894. 



iiri-: src K rocim^v cahi:ii fou 

Two Itdspititls wen- Imilt in ISSH, which, willi iidilitioiis ami alterations 
hitvc Ik'«'ii in <-<inslani use l»v llu- Aniericans. Aiu-oii lios|Htiil orijiinallv cost 
)flu,(!0(),ll(MI. and Colon hospilal <'ost $1,4<MM)<)(). a total of $7,000.(11)0. 

The liosj)itals, iilthoiif;h fairly well ('(iiiippcd, witli excellent doctors and 
surfjeons and suitplied with the liest medicines and instruments of the lime, were 
|H>orly niana^e<l. 'I'hey were handled under contract, and the administration 
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The Cut aa it appeared in I9M whea the Americans began the work. Contractor's Hill on 
the right; Goltl Hill on the left. Note the succession of benches, lying one above the other. 
The Americans have followed this same method in excavating. 

was left almost entirely to French Sisters of Charity, who, although they, were 
devoted and religious women, were not trained nurses. These worthy VOJBMn 
left the wards at night after prayer, closing the doors and windows tight to 
keep out the night mists, which were supposed to bring malarial fever, leaving 
the patients without any other care than that which was given by the less feeble 
among them.selves. When the wards were opened for morning prayer it was 
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often found tliat some patient had tlieil <lurinf; tlie nipjtit, who might have been 
saved with proper attention. The leg.s of the hospital lieds were placed in tins 
of water to keep insects from crawlinjj up. These pans of stagnant water, ami 
also the many oniamenlal Imsins eontainiiig flowers and plants in the ground.s 
outside made ideal breeding places for nios<|iiitiH-s. and it is (|uite probable 
that many patients fell viclin] to fever while in the hospital siitfcring with >w>me 
nn'nor illness, due to the unscreened windows and doors. 




The Cut in French times, ahowlnff their cableway plan of excavation. These cablewaya 
carried the material out of the canal and deposited it to one side, but unfortunately not far enousfa, 
for much of it has slid back into the Cut, causlnfi extra excavation. 

The hospital reeortls show tliat during the wm.stmction |HTiod of tlie old 
cimipany — 1881 t<) 1889 — there were 5.618 deaths, 1.041 of which were fn>m 
yellow fever. The old yellow fever wani in Aiic<»n hospital, now ward No. 18, 
was called St. Charles, and it is believed that more peonh- died fnmi vellow fever 
in it than in any other one building in the wtirld. The West Indian negroes 
were immune to vellow fever, and very few of Ibein were admitted to the 
ho.spitals. The victims, therefow, were nearlv all white persons, and mostly 
Fn-nchmcn. A large proportion of the sick did not enter the hospitals, as the 
contractors were charged one dolhir a day for skilh'd medical treatment of 
emplovcs. Colonel (lorgas estimates tlu' innnbcr of laborers who died from 
1881 to 188!) at -i'i. 18!). or a rate <if something over ■2Mt per thousand per year. 
He also estimates that as many died of yelhiw fever outside the hospitals as in. 
and places the total luiniber of deaths from that iliscase at ^,08'i. In Se]>teml>er 
1884, (hiring an attack of yellow fever, the Canal Com])any lost 0.>4 em)>Ioyes out 
t)f a force of about 18,000. "^riiis is in part ba.s<>d on surmise, for the truth was 
jiartly .suppre.s,sed or minimized by the Canal Coni]>any in order not to destroy 
the confidence of the peojile in the project, and outside of the hospital rolls, the 
record.s were incomplete. A virulent form of malaria, known as **Chagres 
fever," cau-sed a greater toll in lives than any other (me disease. The negro 
lalwrers, although immune fnim yellow fever, succumbed <]uickly to attacks 
of this form of malaria. 
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Under the new canal companv, the hospitals were turned over to the Sisters 
of Charity who took care of tne few patients admitted at a fixed charge. As 
the revenue from patients was small, they had a hard time to keep them open 
at all, and were compelled to sell flowers, fruits, vegetables and other products 
from the hospital grounds. When the Americans took charge these women 
were replaced by trained nurses. 

TllK (■K.\SH 

The crash came in December. 1888. At this time $156,654,687.00 had 
been expended on the Isthmus, and in Paris, $78,140,330.00, a total of $234,- 
795,017.00. This vast sum is said to have been "one-third expended on the 
canal work, one-third wasted, and one-third .stolen." Of that spent at Panama, 
salaries and expenses of management aggregated $16,540,883; rents and main- 
■tenance of leased property, $3,301,070; material and supplie.s, $29,722,856; 
buildings, $15,397,282; construction and engineering expenses, $89,434,225; 
land purchases, $950,655; and medical and religious attendance, $1,836,768. 
In view of the various forms of graft, extravagance and waste, it is not sur- 
prising that there was so little to show in actual work accomplished. At the 
end of eight years the work was about two-fifths completed. 




The work was let to contractors, very few of whom faithfully performed 
the service for which thev were paid, ilany made small fortunes. Those 
who were intrusted with the work of excavation were paid for the amount of 
spoil which they took from the canal pri.sm. As there was no data available 
on the cost of such work, it was impossible to even estimate what the charge 
should be. In many cases the contractors took out what was most easily 
excavated, avoiding the hard spots. One notable exception to this was the 
dredging work done by the American Dredging and Contracting Company, 
which dredged the opening of the Canal from Colon to beyond Gatim. 
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Firsi French Company's days. Dredxcs workJnK in the canal at Mindi. 
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Two French ladder drediies workinic on the Chaicres River, opposite Coricona 20 years ago. 
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Much worthless material was shipped to the Isthmus, due to ill advised 
buying, the French manufacturers undoubtedly in many instances cleaning 
house to their profit at the expense of the Canal stockholders. When the 
Americans took over the property they found torch lights in one storehouse 
a})parently brought to the Isthmus to be used in the celebration of the opening 
of the Canal. At another time a lot of wooden shovels, made from one piece, 
were brought to light. They have been referred to as snow shovels, but were 
evidently intended for handling sand or ashes. A ton or more of rusted pen 
points found in the stationery store furnished additional proof as to where 
some of the money went. 

Early in I880, it became apparent that the Canal could not be completed 
under the sea level plan within the time or estimated cost. During the previous 
year the promoters foresaw the end, and began to sell their stock. M. Leon 
Boyer, who succeeded Dingier as director had time to report before his death 
from yellow fever a few months after his arrival on the Istlimus, that the canal 
could not be completed by 1889, and to submit a plan for a lock canal. In May, 




ipped by the Americans. 



ISHJ, M. Dc Le.ssep.s a.>ike<i the French Government for authorilv to issue 
lottery bomls for a loan of $ I '20,00(1, ()()(), to replenish the depleted treasury. 
Before granting jiermission, the (Jovernment .sent out M. Arniand Rousseau, 
an eminent engineer, to investigate c<mditions. He reported that the canal 
could not be tinislied within the time and cost estimated unless changed to the 
lock plan. Similar reports were made by an engineer sent out l>v the company, 
and by the agent of the Cokmibian (iovcnmient <m the Isthmus, the latter 
stating that the canal could not be completed before the expiration of the 
concession in 1892. In Feliruary, 1885, Lieutenants Winslow and McLean of 
the I'nited States Navy, reported tliat tlierc remained to be excavated 180,000,- 
(M)0 cul)ic yards; tliat the work would take 20 years at the then rate of progress, 
and tliat the cost wcmld total $.'J.50, 000,000. ' 

M. De Lcsse|)s withdrew his request for permission to issue lottery bonds, 
but would not consent to a change in plans. He obtained temporary financial 
relief by the issue of bonds to the value of about $70,000,000, but as money 
again began to get scarce, he consented to a change in plan, and in October, 
1887, a temporary lock canal, with summit level above the flood line of the 
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Chagres River, to he supplied with water by pumping, was deciiled upon. 
Under the new phin, it was estimated that the cost would reach $351,000,000 
and would require 20 years to build. There had already been spent at this time 
nearly $250,000,000, and only alwut two-fifths of the work had been ac- 
complished. Tlie end was in siglit. 

Work was pushed forwanl under the new plan until May, 1880, when the 
company became bankrupt and a liouidutor was apjK>inte<l to take charge. 
Under the liqui<lator, the work gra<hially diminished and was finallv suspencud 
on May 1 J, 1880. It was soon n-alized that the onlv way anythmg could be 
saved lo the st<K!kliolders was to e<mtinuc the project. Late in 1889, the 
receiver appointed a commission ccmiposed of Freneli and foreign engineers, 
eleven in numlx>r, lo visit the Isthmus and determine whether or not the canid 
could lie completed. This commission reported on May 5, 1800, that a lock 
canal mi;;ht bo completed within eight years at a cost' of $174,600,000. It 
reporte<l that tlic plant on haii<l was in good cimdition and would prohabty 




suffice for completing the canal. It also estimated the value of the plant and 
the work already accomplished at $87,800,000. or <me-half of the total cost. 

Meanwhile, as a result of the exposure and investigation of the affairs of 
the old company, M. De Ix-sseps and his son Charles were sentenced to five 
years imprisonment, and similar sentences were imposed ujHm several others 
of their associates. The Fivnch (.'ourt of Ap|)eals annulled the .sentence of 
Charles de I^\s.seps, and that against his father was never exc*cuted for, at that 
time, January 10, 18!).'J, he was HS years ol<l and a physical and mental wreck; 
he died in the month of DecemlK-r. following. 

As the Wy.se concession had nearly expired, the receiver obtained from 
('olombia an extcnsicm of ten years. It was stipulated Iliat the new ci>mpany 
.should be fomn^d and wr)rk ujKm the ciinal n'sunied on or iK'fore Febniai^' 28, 
18!W. As this Cimdition was not fulfilled, a seccmd extension of 10 vears was 
obtained, to run not later tluui October 111, 1804. 

TIIK SKCOM) OH \HW COMPANY 



The Compagnie .Ntnivelle du Canal de Fanii 



, the New French Canal 
Companv, as it is generally known, was organized under a special law on 
OoloUr 20, 1894, with a capital stcKrk of $13,000,000. with .shares valued at $20 
each. Six hundred thousand shares were sold for cash, the greater part bein^ 
taken by the receiver, the contractors, and others, who had lieen interested in 
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The top picture shows Bas Obispo in the first French Company's days, at the northern end 
of their proposed lock. The center picture shows French cranes at work. The French using 
laborers to fill cars is show'n in the lower picture. Cableways, in the distance, ^vere also used for 
handlinfi spoil. 

[63] 



gTHE T^AND . piVIDED C THB "WO r 

tilt' old company anil escaped criminal [)rosecution l>y takinp; the new stock; 
and 50,000 snares jjiven to the Colonil>ian (iovernnient for the extension of the 
concession. The new company t»H>k possessi<m in 1894. and work was im- 
mediately resumed in ("niehra (.'nt witli a force large enonjijli to comply with 
the terms of the concession. As excavation work at this point was necessary 
imder any j»Ians that mi^ht he decided u[»on. it was continued, while elaborate 
and extensive stu<lies of the Canal pniject were iK-j^nn liy c(»mpetent engineers. 
The plan finally adopted I>y tlie new company involve<l two levels ai>ove 
tlie sea. one an artiKcial laKc to Ik" created by a dam across the Chagres River at 




Bohio. and another a lii-rh level canal through Culehni Cut at an elevation of 
(iS.OH feet above mean tidi-, to be fed by water by a channel leading from n 
reservoir to l)c constructed at Alhajuela in the upper Chagn's Itiver vallev. 
The lake level was t<) be reac-hcd froin the Atlantic by a flight of two locks, aiicl 
the summit level by a second flifjlit of two locks. On the I'acihc si(U' four i>ther 
l<K'ks were provided for, the two middle ones at Pedro Miguel lieiiig cond>ine<l 
in one flight, and the others being located at l*araiso and MiniHores. On the 
Atlantic side there was to l)e a sea level channel to Holiio. 17 miles inland, and 
on the l*a<iHc side at Miraflores. about S miles inlaml. The depth of the 
canal was to be ^ZU.o feet, with a bottom width of 98 feet. The locks were to l)e 
in duplicati-, 7:\H.^^i feet long. MM feet wide, with a normal <lepth of 49.5 
feet. The lifts were lo vary from ^(J t<) '.V.i feel. 

A second plan was also w(»rkcd out in wliicli the ujijier level was omittetl, 
the cut through the divide being deepened to '.H feet above sea level, making the 
artificial lake created bv the dam at Hohio the summit level, liider this plan 
the feeder from Alhajuela was omitted, although the dam was to Ik' retained to 
control the Cliagres. ' One Higlit of locks on the Atlantic side !in<l one lock on 
the Pacilic side were also to be omitted. The esliniate<l cost of e«nnpleting the 
canal under this plan was not much greater than the iirst. an<l all work on the 
first plan for several vears would be ecpiallv availa)>le uinler the see(»nd. 

Although the first plan was adopted on l)cccnd)cr ;{(). 1S!)!». no cflort was 
made to carry it out, on account of the interest being slmwn by the I'uited States 
in a canal acro.ss Nicaragua. It was realized that if the I'nited States should 
undertake to construct such a waterway, the work accomplished and the plant 
on the Isthmus would be practically worthless. In 1805, there was a force of 
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men numbering about 2,000 at work in Culebra Cut, and a year later this was 
increased to 3,600. This was the largest number of men employed under the 
new company, for only enough work was done to hold the concession and keep 
the equipment in a salable condition. The French at that time were beginning 
to look for a purchaser; they wanted $100,000,000 for the work and equipment, 
but the only likely buyer was the United States. The Isthmian Canal Com- 
mission, appointed by the Spooner Act of 1899, reported in November, 1901, 
in favor of the Nicaragua route unless the French company was willing to sell 
out at $40,000,000. This recommendation became a law on June 28, 1902, 
and the New Panama Canal Company was practically forced to sell for that 
amount or get nothing. 

Although the French on the Isthmus worked under difficulties which 
eventually forced them to give up the Canal undertaking, they removed with 
their clumsy side excavators, now obsolete dredges, small Decauville cars and 
toy Belgium locomotives, a considerable amount of material from the 
Canal prism, a large part of which has been found useful under the present 
plan. 

The old company excavated 66,743,551 cubic yards, from 1881 to 1889, and 
the new company excavated 11,403,409 cubic yards up to 1904, a total of 78,- 
146,960 cubic yards; 18,646,000 cubic j'ards of this total were taken from 
Culebra Cut, the operation of the new company being practically confined to 
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i been collected 



that portion of the work. Of lliis total, it has l>een figured that 29,908,000 cubic 
yards have been useful to the Americans. The old company dredged a channel 
from deep water in Panama bay to tlie wharves at Balboa which has I)een used 
by ships docking at that port. On the Atlantic side, the channel dredged inland, 
known as the French canal, was found useful upon deepening in bringing sand 
and stone for the locks and spillway concrete at Gatun. 

The French also turned over valuable surveys and studies of the work, 
together with plans that have been found of great value to the American or- 
ganization. The best of this class of work was done under the new company. 
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This is <'s|M'ciall_v true of Hit' n'conls ke])t <if tlu' flow ami fltMnls ()f the ("hagres 
Kivcr. tojjethcr with rainfall rtTonls. so essential to the present plan, 

KI(KN"<'1I All) TO AMKIIICAX I'UdJKCT 

Much of the work uf pn'panition during the first two years of American 
(K'cupatiuti — 1!)04- !!)().> — would have Ix'en seriously delayed without the 
French su])piies and equipment. In the shops and ston'houses were found a 
plentiful su])plv of repair parts, sho|) tools, stationarv en(,'ines, material and 
supplies of all kinds of jjood quality. At (Jortjoiui. where the principal shops 
were located, known (hirinj; tiie FnMicli times as Itas Mataehin shops, were 
found .sheds filled with old IcM-oinotives, cranes and excavators. One liundred 
car loads of f(iiiii<li-y and machine sho[» nuiterial were removed from this point. 
Kepiiir sli<>|)s were foiitid at Kmpire. I'araiso. (iutnn and Bohio. A small 
machine shop was micovcred in the juiif^le at ("ainiito Mulato, when American 




Another view of a part of the old machinery, a leftacy from the French. All of the iunk 
aloHfi the line of the Canal, both French and American, is beinf; turned into dollars, having been 
sold to a ChicaKO wrecking concern. 

enjiineers were rumiiiij,' the center line of the Citnal. 'riiere was also a drv dock 
at Cristolial, which was orifriiially V.Hi feet loufr, '.H tVct wide and 16 feet deep 
over the sills at ordinary liifili tide. At Italhoa on the Pacific side, there was 
located a repair and marine shop for the floatinf; e((ui|»ment. The oltl French 
slums in every ca.se formed the nncleus of the larjier and hetter ecpilpped shops 
miiiiitaiiie<l l»y the Americans durinj; the period (»f construction. 

l>nrinf( the first two years of Ameri<'an occupation, French locomotives 
were tlic only (uu-s availalile l>y the Isthmian ("ana! Commissicin. On June 30, 
litOG. there were HKt in service, and only l.» AuK-rican locomotives. The same 
is true of the Frcmh dump <'ars. In l!M)4. there were ;(0S in .si-rvice. and in 
19()i3. over 'i,WH) had been repaired and put in commi.ssion, as compared with 
;iO(l American-hnilt cars. At the present time then' are about 10(1 French 
l<K-omotives and '^(M) Decanville dump ears in .serviceable condilitm. In 
Deceml>er, 190-1, there were six old French excavators working in Culebra Cut, 
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which had been overhauled and placed in service. These were similar to ladder 
dredges, and the excavation was accomplished by an endless chain of buckets 
which carried earth and rock from one side and dropped it into a hopper from 
which it fell into dump cars on the other side. These machines were effective 
only when working in soft material. They remained at work 18 months before 
they were replaced by modem steam shovels. 

The floating equipment on hand was considerable, and many dredges, 
clapets or self-propelling hopper barges, tugs, launches, etc., were fount! in the 
marine graveyards at Folks River, Cristobal, and in the mouth of the Rio 
Grande at the Pacific entrance to the Canal, as well as along the banks of the 
Chagres River. Many of these were floated, rebuilt and placed in commission. 
On account of the excellent material used in the construction of this equipment, 
most of which was Scotch-built, the Americans found it highly profitable to 
repair them. Heavy coats of paint and oil, which 20 or more rainy seasons 




could not penetrate, had been given the machinery when it was retired, so that 
when the hulls were not worth repairing, the valuable parts were used elsewhere. 
Several dredges were reconstructed from parts of others. A Scotch ladder dredge 
with a capacity of about 130,000 cubic yards per month was repaired at a cost 
of about $30,000, which, when new, cost about $200,000. At the present time 
there are several French dredges doing excellent \vork on the Canal. 

Two thousand, one hundred and forty-nine buildings scattered along the line 
of the Panama Railroad were included in the turn-over. These were generally 
small and ill-suited for use, other than as laborers' barracks or storehouses, but 
it was found profitable to repair some 1,500 of them even after they had stood 
unused for ten years or more. The large piles of French scrap, old locomotives, 
boilers, dump cars, parts of machines, etc., which used to be one of the sights 
along the line of the Panama railroad have slowly disappeared. Much of it 
has been sold as junk to contractors, while the copper, brass, white metal, rails, 
and cast iron have been used in the foundry at Gorgona. Old French rails 
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hnvt' Ikh'ii iiscil in the rcinfuixt'nu'nt of coiKTi'ti' in llic Im-k walls, f{)r the re|>air 
of (lunip <-ars, anil for tclt'plioiu' anti tcU'^niph |ioI('s. 

Scvt'ii years afler lIic C'aiuil was taken over fniin the Frfncli. May, 1911, 
the present Istlunian Cainil Connnission iua<)e a eiireful otKeial estimate of 
the vahte to the Coinniission <if t)ie fraiK'hises, e(|ni|>nienl. nniterial. work done, 
nn<l pnipertv of varicnis kinds for whi<'li tile I'niteil States paid the French Canal 
('oinj>anv .il^ll.lHID.ddll. It places tlie total valne at over ^4'2.IHIII.(HIII ilivided 
as follows: 

Exeavalion. usefnl to Ihi' Canal. '^!).7IIK.(IIIIJ enliie vanN $j.i,.'!80,J40.0O 

Panama liailroa.l St.a-k ».(I44,340.00 

riant an<l nnilerial. usisl. ami sold f.ir serap '2.1 H.OdS.OO 

BnildiTifts. nsed •2.()a4,4(ra.OO 

Survevs. plans, maps, an<l iveonls '^.OIIO.UUO.OO 

I«nid' 1,(I(KI,0(JO.OO 

Clearing's, road., .le 1(KI,0(H(.00 

Ship ehamiel in I'anania liay. I'onr years' use , .'MI.UUO.OO 

Total *4i.70!),8i6.OO 




.'i-h'jnU-al iKlilily tri'i- Krown tlirouKh u 
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jIN Isthmian Canal Commission organized for the construction of the 
Canal was appointed under the provisions of An Act of Congress 
approved June 28, 1902, called the Spooner Act. This Act author- 
I ized the President to acquire, in behalf of the United States, at a cost 
not exceeding $40,000,000, the rights, franchises, property, etc., including the 
shares of the Panama railroad, owned by the New French Canal Company, 
and to obtain from the Republic of Colombia perpetual control of the necessary 
strip of land across the Isthmus, which control should also include the right to 
perpetually maintain and operate the Panama railroad, and jurisdiction over 
the ports at either end. 

If the President should be unable to obtain a satisfactory title to the prop- 
erty, and the control of the necessary territory, within a reasonable time and 
upon reasonable terms, then the Commission was authorized to construct a 
waterway across Nicaragua, using Lake Nicaragua and the San Juan River, 
after the President had first obtained perpetual control, by treaty with Costa 
Rica and Nicaragua. The impossibility of the United States to come to a 
satisfactory agreement with Colombia, who thought that the United States was 
now committed to construct a canal across Panama and, therefore, could be 
made to pay a larger amount than first offered, led to the revolution of November 
3, 1903, by which Panama, a state of Colombia became the Republic of Panama, 
and the signing of a treaty by the new Republic bv which the United States was 

S anted in perpetuity the necessary territory. This .strip of land, known as 
e Canal Zone, containing about 436 square mile.s. extends from deep water in 
the Atlantic to deep water in the Pacific (three miles from the low water mark 
on either .side), and five miles on either side of the center line of the canal. 
Included in this grant are the Islands of Naos, Perico, Flamenco and Culebra 
in the Bay of Panama, which are now connected with the mainland by a break- 
water, and upon which fortifications are being placed. The cities of Panama 
and Colon are excluded from the limits of the Canal Zone, but the United States 
exercises sanitary control over them, and also has the right to maintain public 
order in them in case the Republic of Panama should not be able in the judg- 
ment of the United States to do so. 
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MEMBERS OF THE ISTHMIAN CANAL COMMISSION. 

COL. CEO. W. GOETHALS. U. S. A.. 



COL. WILLIAM C. CORGA5. U. S. A.. 

Chief Sanilary Ofiiccr. 

H. H. ROUSSEAU. CIVIL ENGINEER. U. S. NAVY. 

AMi«t>n( to the Ch<cl Ensincer. 
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MEMBERS OF THE ISTHMIAN CANAL COMMISSION. 



COL. WILLIAM L. SIBERT. U, S. A.. 

Divlilon En«iii«r ol the AiUntic Diviiioi 

HON. RICHARD LEE METCALFE 
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As compensation to the Republic* of Panama, the I'nitecl States paid 
$1(),(MH),(H)(), and a^reiul to make an annual payment of $^.30,0()(K to l)egin nine 
vears after the date of tlie treatv. These annual payments commenced in 
Vehruarv, 1{)13. 

ORGANIZATION OF THK CANAL COMMISSION 

The first meeting of the Isthmian Canal Commission was held in Washing- 
t<m, I). (\, on March "i^i, 1SM)4, with the folhiwing memhers appointed by the 
President: llcar-Adnnral John (1. Walker, (luiirinan; Major-CJeneral George 
\V. Davis, r. S. A., William Barchiv Parsons, ('. E., William II. Burr, C. E.» 
Benjamin II. Ilarrod, (\ K., Kwald (irunsky, (\ K., and Frank J. Hecker. 
On May !), 11)04 Ex-Presi(hMit Roosevelt, hy Flxecutivc Order, placed the 
immediate su|>crvision of its work, hoth in the construction of the canal and in 
the exercise of such governmental powers deemed necessary under the treaty 
with Panama in the Canal /one, in the hands of the Secretarv of War, William 
II. Taft. 

The fidl Commission first arriv(*d on the Isthmus on April .5, and estab- 
lished temporary hi*ad<juarli'rs in the old I)e Lesseps residence in Cristobal. 
A thorou«;h study was made of the plans and methods of work as carried on by 
the French, in which work it was assisted by Maj. William M. Black and 
Lieutenant Mark Brooke, V. S. C«>rps of Eufjineers, and by M. Renaudin, the 
resident representative of the New Panama Canal Ccmipany. From this 
examination it was found that new and extended surveys would In? necessary 
liefore any of the problems of locaticm and constructiim could Ik» settled, so the 
first step of the Commission on its return to the Cnited States (m April 39, was 
the orfjanization of enfjinceriii}; parties. Five of these were orjjanized, the first 
leavinjj for the Isthmus about the middle of May, and the others shortly after. 
Surveys and investifjations were made by these parties n{ the proposed harbor 
improvements of Colon, the proposed dams for the control of the ( hajjres River 
at (iatmi, Bohio and (iamboa, and the desi};n of water works and sewers for 
the cities of Colon and Panama. 

TAKI\(; POSSKSSION — ('IIAN(;K IN CIIIKF KNCilNKKU 

The United States represented by Lieutenant Brooke, V. S. A., took 
possession of the French canal proj)erty on May 4, 15)04, and operations were 
continued with the same ein|)loyes and laborers, about 700, that had In^en left 
by the French company, for work had been continuous in Culebra Cut from 
the bejjinninj; in ISSl, except for a few years, in order to hold the franchise. 
Althouf^h neither the c<|uipment nor the or«(anization of this force was adequate, 
it was considered advisable to maintain it for the time beinfj; and to fjraaually 
introduce necessary chaufjcs in the orfjanization and in the e(|uipment. 

Lieutenant Brooke remained in charj^e of this work until the arrival of 
Major-Cicncral Davis, who was appointed (lovernor of the Isthmus on May 8, 
1904, and arrived on Mav 17. On the dav of his arrival it was aniumnced to 
the inhabitants of the Canal Zone that the territory had been occupied by the 
Cnited States of America. This was a little bit too precipitate for the Pana- 
manians who had becMi accustomed und<M* the French regime to much speech- 
making, feasting, and champagne drinking when any undertaking was put into 
operati(m, so they protested to the State Department, to the encl that, to their 
minds, more fitting ceremonies were later indulged in. Governor Davis was 
also placed in temporary charge of the construction work until the Chief 
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The chroniclers of history for all time will associate the names of Roosevelt, Taft and Wilson 
with the world's greatest undertakitiKi — the construct [on of the Panama Canal. Students of the 
subject will doubtless concede that to Theodore Roosevelt should be accorded the distinction of 
IfuuguratiiiK the enterprise, to his successor, former President Taft should belong the honor of 
four years of faithful service In carrying forward the stupendous work so encouragingly begun, 
and to President Woodrow Wilson falls the duty of installing the splendid success which the re- 
sources, perseveraace and indomitable courage of American citizenship have rendered possible. 
[73] 
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Eii^iiicen Mr. John F. WallaoiN entered upon his chities on June 1, 1904. Mr. 
Walhiw re.signe<l as Chief Knjjinivr on June i5, 1905, after serving one year, 
and was sueeeeded l)V Mr. John F. Stevens on July 40, 1905. 

Mr. WaMaee, wlio had U'eonie dissatisfied with the working methods of 
the first (\>nnnission was made a memlH^r of the Commission under an Executive 
Order chited April 1, 1905, which reorganized it, and gave to him full control 
in the (U*partinent of const ruction and engineering. Tliis rcH)rganization was 
brought about by the Secretary of War who, by dire(*tion of the President in 
March, 1905, rciiucslcd the resignations of the (commissioners, which were at 
<mce IcuiU'red. It was believed that this change would make a lifiore eifective 
f«)rce for doing flu* re(juin»d work, and do away with the long delays occasioned 
in |)urchasiug niati'rial and supplies and in the acecmiplishment of work by 
government **red tape" which nad become so irksome to Mr. Wallace. His 
rcvsignatiou sln)rtly after this change, six days after his return to the Lsthmus 
from Washington, was hanl to uii<hTstand, but it is possible that the question of 
health cnt(»reil consi<lcrablv into his decision, for it was at this time that the 
first outbreak of vcllow fever among the Americans had (Krurred and the first 
victim was Mrs. (^^rank SeagiT, the wife of Mr. Wallace's private si*cretary. 

TiiK m:w commission 

The new Conunission created under the above nu'nti<med Order consisted 
of the same mimber of memlKTs, seven, but full power was practically vested in 
three members who were placed in charge of the thrcv executive departments 
<*reated. One department was under tlie dir(*ction of the (^hairman of the 
Commission, Theodore V. Shouts, and took charge of the fiscal affairs, the 
purchase and delivery of material and supplies, the accounts, bookkeeping, 
and audits, and the conunercial o|)erations m the I nited States of the Panama 
railroad and steamship lines, with head<juarlers in Washingtcm; another, under 
the (lovernor of the Zone, Charles E. Mago<m, which looked after the ad- 
ministration and enforcement of law in the Zone, the sanitation of the Canal 
Z(me and the citicvs of Panama and Colon, and the custody of all supplies and 
<"onstnu*tiou necessary for sanitary purposes, and the third, under tne Chief 
Engineer, John E. Wallace, which had charge of the work of cimstruction, the 
custodv of all supplies and plant on the Isthmus and the practical operation of 
the railroad on the Isthmus with s|)ecial view to its utilization in the Canal 
construction work. 

An <*x<»culive conuuittee of iu>l less than three nuMiibers, a majority of 
whom coustitute<l a <|uoniui was also created to act in place of the full com- 
mission, which ha<l heretofore only met <piarterly, during the intervals l)etween 
lueethigs, in onh^' to secure the uninterru|)ted coiirse of the work. This 
executive conuuiffee nu»f twice a week in the office of the (iovernor on the 
Isthmus until it was abolished on November IT, IJHK). 

TIh* u(*w departuuMit of (lovenuueul aiul Sanitation was placed in charge 
of Mr. Charles E. Magoon, as a nuMuber of the Commission, vice Major-Gen- 
eral (leo. W. Davis, who refunu'd to tlu* I nited Slates (m May J), 1905, in ac- 
cordance with instructions received from tlu* Secretary of War, cm account of 
failing health. When (leneral Davis left the Isthmus he turned the work over to 
Col. W. C. (jrorgas, the (.'hief Sanitary Officer, who acted as Governor until 
May 45, when (Jovenior Mago(m assimied the duties of his office. 

The new Commission now consisted of seven members, as follows: Chair- 
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SOME OF THE MEN ON THE BIG JOB. 

<l.) Hezeklah A. Gudger, Chief Justice of the Canal Zone Supreme Court. U.) Frank 
Peuille, Counsel and Chief Attorney of the Isthmian Canal Commission and the Panama Rail- 
road. <3.) H. A. A. Smith, Examiner of Accounts. (4.) A. S. Zinn, Resident Engineer in the 
Central Division, who has been Identified with the work in Culebra Cut since 1906. (5.) Henry 
Goldmark, designing engineer, in charge of the lock gates of the Canal. (6.) T. B. Monnlche, 
designing engineer, in charge of the emergency dams of the locks. (7.) John H. McLean, 
Disbursing Officer of the Isthmian Canal Commission. (8.) Capl. Robert E. Wood, U. S. A., 
Chief Quartermasier of the Isthmian Canal Commission. <9.> W. G. Comber, Resident Engineer 
of the Sixth (Dredging) Division. (10.) Capt. Charles W. Barber, Chief of Canal Zone Police. 
<11.) C. E. Weidman, Chief of the Fire Department. (12.) Tom M. Cooke, Chief, Division of 
Posts, Customs, and Revenues. tl3.) Lieut. Col. Eugene T. Wilson, Subsistence Officer. (14.1 
George M. Wells, Resident Engineer, Department of Municipal Engineering. (15.) Harry O. 
Cole, Resident Engineer, Fifth DlvisioD. 
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man, Theodore P. Shouts, Charles E. Ma^iMuu also (fovenior of the Canal 
Zone, Rear-Adniiral MonhH'ai T. Endicott, Brijjadier-deneral Peter C. Hains, 
U. S. A. (retired). Col. Oswald II. Enist, V. S. A., Benjamin M. Harrod, and 
John F. Wallace, also Chief Enjjineer. 

rOMMISSION A«;AI\ UKOlUiAMZKI) 

On November 17, ISMMi, the commission was ajjain reorjjanized by Execu- 
tive Order in order fo promote harmony and to seeurt* results hy more direct 
methods and a centralization of power. In order to do this, the following 
departments were created under the new organization: Chairman, Chief 
Enjjineer, (ieneral Counsel, who took over the duties of the (lovernor, Chief 
Sanitary Officer, (ieneral Purchasinj; Officer, (Ieneral Auditor, Disbursing 
Officer, and Manager of Labor and (Quarters. 

On September "io, 190(5, (Jov. Charles E. Ma^ocm, was transferred to 
administer affairs in (.'uba, and was succeeded by I{i(*hard Reid Rogers the 
General Counsel in Washinfi:ton on Novcmln'r 19, 19(M). While Mr. Rogers 
was in Washin}icton, Mr. II. I). Reed acted as head of the department on the 
Isthmus until the arrival of Mr. Jo. C. S. Blackburn who was appointed as 
Head of the Department of Civil Administration on April 1, 1907. On April 
2, 1907, the autliority of the (lovernor, or (^hief Executive of the Canal Zone, 
was transferred bv order of the Secretarv of War to the (^hainnan's office, so 
from that time the Chairman and Chief Enj^ineer has in reality l)een Governor 
of the Caind Zone also. 

Mr. Shouts resipied effective March 4, 1907, and the resijrnation of 
(Ieneral Hains, Major Ilarrod, and Rear- Admiral Endicott, were accepted on 
March 1(), 1907. Finally, Mr. Stevens resij^ned effective April 1, 1907. The 
resifi^uiti(m of Mr. Stevens was as jjrcat a surprise as that of Mr. Wallace. 
Accordinj; to the report current at the time, the chief eufjineer became alarmed 
over the possibility of awarding; the contract for the constniction of the canal 
to the Oliver-Baufjs combinati<m, and wrote a letter to the President, .setting 
forth that the canal orfjanization had In^en pretty well perfected; that more dirt 
had Ik'cu taken out durinjj the previous 30 days than had ever been taken out 
before in the same lenjjth of time; that he did not cart* to share the work of 
building the canal with anyone, nor Ik* hampered with men less familiar with the 
subject than himself. He intimated that if his wishes were not c<miplied with 
he would quit. The letter is said to have caused ex-President Roosevelt 
somethiu}; of a shock, but with his characteristic sp(mtaneity of acti<m, he cabled 
acrceptance of the ''rcsifrnation." 

In order to jj(*t competent men who were used to workinjj under (Jovem- 
ment rcfjulaticms and orders, and who would * 'stick,'' ex-President Roosevelt 
resorted to the Army, with the result that three officers of the Cor|>s of Plnjjineers, 
I. S. A., the Chief of the Hureau of Yards and Docks, V. S. X., an officer of the 
Medical Corps, V. S. A., and two civilians were appointe<l in their places, thus 
]>racticallv abandoning the plan of carryinjj on the work under civilian direction, 
tender this new or{janizati(m a ccmibinalion of the positicms of Chairman and 
('hief Engineer was effected, and the creation of the Department of Sanitation, 
distinct from Civil Administration was made. It was also required that the 
commissioners take their staticm on the Isthmus and thus l>e m direct touch 
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with the work under their chiiqie. This new commission assumed its duties 
on April 1, 1007, and c(msisted of the foUowinj^: 

Col. Geo. \V. Goethals, U. S. A., Chairman and Chief Engineer; Col. D. D. 
Gaillard, V. S. A., Head of Department of Excavation and Dredging; Lieut- 
Col. Wm. L. Sibert, I'. S. A., Head of Department of I^K-k and Dam Construc- 
tion; Ci>l. W. C. Goi^as. r. S. A.. Chief Sanitary Officer; Civil Engineer H. H. 
llousseau, I'. S. N., Head of Department of Municipal Engineering, Motive 
Power and Machinery- ami Building Construction; Jacksim Smith, Manager, 
Lahor, Quarters and Sulisistence; Jo. C. S. Blacklmni. Head of Department of 
Civil Adnn'nistralion; Josei>h IJuckHn Bishop, Secretary. 

The personnel of the a(>ove commission has remained unchanged with three 
excepti(ms. Jackson Smith resigned <m Septeml>er 1j, 10(»8, and the depart- 
ment of lalujr and iiuartcrs is now a part of the Quartermaster's Department 
under direction of ( aptain It. E. Wood. V. S. A., and the Subsistence Deparl- 




John F. Wallace, first Chief Ent{ineer of the 
Panama Canal. He entered upon his duties June 
1, 19M, and resigned June 25. 1905. 



Johu F. Stevens, second Chief Engineer. He 
was appointed July M, 1905, and resigned April 
1, 1907, Col. Geo. W. Goethals, taking his place. 



ment un<lcr direction of Major Eugene 'I'. Wilson, V. S. A., nsa separate depart- 
ment. Mr. Jo. C. S. Hlackhurii resigned, cft'ectivc DecemlHT 4, 1009, ana was 
succeeded on Mav i:i. 1010. by Mr. Maurice H. 'I'hatcher, Mr. Iltmsseau acting 
as Head of the Department <luriiig the interval. Mr. Thatcher resigned, elTeetive 
on June 14, lOl.'I, and was succeeded by Mr. Richard L. Metcalfe, the present 
head of the department. 

The De[»artments of Excavation and Dredging and Lock and Dam 
Construction were abolislicd and, on July 1, lOOH, l)ecame the Atlantic Division, 
under Cohniel Sibert. having charge of the dredging oi)erations in the Atlantic 
entrance, an<I the lock, <lam and spillwav work at Gatun, and the General 
Division, under Colonel D. D. Gaillard, wliich has charge of the excavation in 
the Culebra Cut .section. On July 1.5, 1908, the Pacific Division was organized 
and charged with the lock, dam and spillway work at Pedro Miguel and Mira- 
flores, and the dredging work in the Pacific entrance under Mr. S. B. William- 
son, Divi.sion Engineer. Upon the resignation of Mr. Williamson on December 
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12, 1912, the Pacific Division was abolished and its work was placed under the 
immediate charge of the Chief Engineer, as the Fifth Division or the Department 
of Construction and Engineering. On Ma^ 1, 1913, the dred^ng work of the 
Atlantic and Pacific Divisions was consolidated under Mr. W. G. Comber, 
Resident Engineer, forming the sixth Division of the Chief Engineer's office. 
The Department of Municipal Engineering, Motive Power and Machinery, and 
Building Construction, was abolished on August 1, 1908, and became a part of 
the Department of Construction and Engineering with Mr. Rousseau, Assistant 
to the Chief Engineer in charge. The present conmiission consists of the 
following members: ^ 

Colonel Geo. W. Goethals, U. S. A., Chairman and Chief Engineer; 
Colonel H. F. Hodges, U. S. A., Assistant Chief Engineer (Appointed July 14, 
1908, vice Jackson Smith) ; Civil Engineer H. H. Rousseau, U. S. N., Assistant 
to the Chief Engineer; Colonel D. D. Gaillard, U. S. A., Division Engineer, 
Central Division; Lieutenant-Col. Wm. L. Sibert, U. S. A., Division Engineer, 
Atlantic Division; Colonel W. C. Gorgas, U. S. A., Chief Sanitary Officer; 
Richard L. Metcalfe, Head of Department of Civil Administration; Joseph 
Bucklin Bishop, Secretary. 

Of these eight men, Colonel Gorgas is the only one who has been in the 
service since the inauguration of the work. Colonel Gaillard left the Isthmus 
on August 9, 1913, on special leave of absence, suffering from a nervous break- 
down, due to his long service on the Isthmus, and it is probable that he will not 
return. 

THE PURCHASING END 

The Commission maintains an office in Washington in charge of Major 
F. C. Boggs, U. S. A., who fills the positions of Chi^ of Office, and General 
Purchasing Officer. The work is apportioned among the following divisions: 
General Office, Disbursing Office, Office of Assistant Examiner of Accounts, 
Appointment Division, Correspondence and Record Division, and Purchasing 
Department. The Appointment Division has to do with filling requisitions 
for American employes, and during the fiscal year ending June 30, 1913, 2,065 
persons were tendered employment on the Isthmus in grades above that of 
laborer. Of this number, 1,183 accepted and were appointed, covering 59 
different positions. The purchasing branch was organized on August 15, 1907, 
and placed under the supervision or the Chief of Engineers, U. S. A., with an 
officer of the Corps of Engineers in charge. Additional offices for the purchase 
of materials are maintained at New York, New Orleans, and San Francisco. 
Medical and hospital supplies are purchased through the Medical Supply 
Depot of the Army in New York. Nearly all supplies are purchased under 
contract by means of advertising for bids and makmg awards thereon, and all 
material is carefully inspected before shipment, although the right is reserved 
of making final inspection on the Isthmus. As an illustration of the work of 
this department, a total of 7,087 orders were placed during the last fiscal year 
to the value of $12,335,973.12. 
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Every square fool of swamp was a breeding place for mosquitoes. Draining swamps, sub- 
■oiUng and burning grass, arc some of the methods used ia the prevention of mosquito breed- 
ing. The man in the upper picture is showa burning grass which grows along the open ditches 
and drains. In the lower picture he is shown spraying brviicide on the grass. 
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iciiMM* i'\|i('riiiu'iii^, iiir iiiiiMiilitii tnilis- 
lllissioii tlii'iirv riiiiH- III Ik- rillly ;i<'('4-[iU-(l 
l»V CXIktIs oil trn|n'r ilisiMM-s, 

■ liv tllis klinwlrtlfif the- work on tli<- 
Istliiiius wa^ frn-ativ siiiiplili<-.l. Tin- 
pr<.|.liylartic in<-lli<>.'l ..f li;,'litiiif,' y.'ll.-w 
h'vcrainl hmIikmii^' malaria was rmiiiil In 
In- ill tlic rxtcriiiiiiatinii of the moMpiiln 
av t"ara> ].o»iM.-. aii<l M-ivriiinj,' »i«rl- 
liii};s a^aliisl lliciii. A- mioii a-^ wire 
m-ltiii^'r..ii1.l li<-1in>ii^'lil to tin- Mliintj^ 
all l>nil<liii;:s in tlii- <'anal /orir wnv 
])ro[KT!y scrrrnrd. Tlic (l(-.lnn-tivc 



iikmkxIs consisl in tin- ilraiiiinj; nt' l 
places, removal '' ■ - ' '" - " ' 



plaees. removal of v<-;,'elation. iti llie i 
(lamp shade of wliieii inosi|iiit<H-s Itreeil, 
iiiid tlie killin<^ of iarv-ae l)v oilinj; pools |n 
iiiid stn-ams thai eoiild ii<'>l ■><■ drained. 
onlM-t. Cnlonel ( 




»>..l ilii. L-illiii.r ,J I-0-V-... I.v ..ili'ii.r iw...k ■'^•no'UuilodiaKUiw. which took first prUe In the 
una tilt klllinj,' o1 laiV.H in ollmj,' pools masqufnide contest in Panama Camival of 1»4. 

mid stn-ams thai eonld iiol Ix- drained. 
At the oiits<-l. Cnlonel (;or;,Ms wa 



■ams thai eoiihl iiol ix- ciraineil. 

the oiits<-l. Cnh.nel (lor^ras was hampered i.v the failure of till' C 

in \Va-liinj;toii ti) n-alize Ihe immediate necessity for lar^- cxiH-ndit 



...1 Jom- 
:{H>nditures 




The Kcnua SlCKOmyla mosquito, male and fomiiU-. Ihv fi-mali' on tho left, the male in the 
trcnier and the larva on the ri([ht. Iho sptcics has distinctive markinKS. and the harp-aluped 

dMlRR near the head la found on no other mosquito. The male does not bite, and i- •■ ' 

harmlcHt It la the female that causes ali the trouble. 




It took months of labor, and sortie after sortie, before the mosquito horde began to thin. A 
gang of about 9M natives was at one time engaged with ladders and paste, sealing all the devices 
In the houses in Panama, prior to fumigation. Streets were paved, a water system installed, and 
a general ctean-up was made. 
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The quarantine station on Culebra Island in Panama Bay. Owing to the fact that the lathmus 
is hemmed in on both sides, by piatiue-infecled porta, the moat rigid precautions are observed, and 
steamers from these ports are held in quarantine, unless they have been seven days at sea. 

for tlic jdirpost' of cxtt'rmiiiatiiij: the nio.squito. Tliis was later remf(lie<I, an<I 
the purst' sfriiifis weri- Kxiseiicd. An outl>reak of yellow ft'vtT among tlie 
reccnfly iiiiiic(-litiiat<'<l Anicricaiis liegan in Dptt'inber, 19(14, and lasted until 
Dt'ceniher, 1 !)(>.». During tlu' epitlemictlien- wero in all 24G cases an<l .'J4 death.s. 
Of this niinilHT, V^^■ of tlie cases and all of the deaths were among canal 
emnloves, Tlie constantly increasing lieadway made by the disease in the 
early months of l!H).j caused a ])anic among the employes. A great many of 
them left the Isthmus as soon as they could <)l>tain accommooiitions on the 
overcrowded steamships. This was an object lesson, and resulted in a partial 
.su.spension of actual canal con.struction work until the eradication of yellow 
fever was effected. In addition to a rigid (juaranline, a relentless fight was 
waged against the nios<juito, with the result that the last case of yellow fever 
<H'curre<l in May, KHKi, two years after the work started. 

THK KIUHT ON Till: MO.SQLITO 

When a case of yellow fever was reported or found by one of the corps of 




the sea beach, and » 




The above comparison of — before and after paving— is not exaggerated. When the Ameri- 
coiu took charge of the work many of the streets in Colon and Panama City were veritable bogs 
In the rainy season. Now, both cities compare favorably in clean, well paved streets, ^th others 
of tbelr site. 
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inspectors rn tlio course of a hoiiso-to-liouse search for cases, the patient was 
imnu'«l lately taken to tlie hospital and placed in a room protected by -screening. 
The next step was tlie tlioroufjli fumigation of tlie house from which the patient 
had i)een removed, in (trder to kill any infected mosquitoes that might remain. 
Finally an endeavor was made to locate and fumigate the source of infection. 
AVhen the epi<ieniic of 1 90 j was at its height, the plan of fumigating every house 
ill the cities of Panama an<l Colon, whether or not tliere had Iteen cases of yellow 
fever in them, was carried out. Tlie native residents at first submitted to the 
fumigation with |)oor grace, as tliey are imtnune ami couhl not see the necessity 



! 


mM 
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for it. Later, they iM'canie more rec(mei!ed, hut complaints were numerous. 
Then' is now pending in Congress a claim for $50,000 to cover damages due 
to a fiiv in tlie Malaniho district of Panama in the spring of 1905, which is 
claimed to liave iK'cn started by the overturning of a fumigating oven. 

The fight against the Anopheles, the malaria-carrying mosquito, has been 
continuous, for it is next to imp()ssil)le to eliminate it entirely. This species, 
unlike the Shyomyla, is strong on the wing and i.s, therefore, able to enter the 
cities and villages after breeding in the .swamps and stagnant pools in the out- 
skirts. To counteract this as much as possible, miles of drainage ditches have 
been constructed in the vicinity of the canal towns; small streams are kept 
cleaned out to facilitate the flow of water; swamps have been filled in and grass 
and rank vegetation kept cut. Regulations are also enforced against allowing 
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The Government operates two main hospitals. One at Ancon and the other at Colon. The 
AncOD Hospital Is the larger and best equipped, with a reputation in the Tropics second to none. 
It vftM begun by the French In 1883, but many improvements have been made by the Americans. 
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There are 47 wards in the Ancun Hospital, and this is the interior of one of them. The white 
American emptoyes, European laborers and the negroes, are cared for in separate 'wards. There 
are private wards also, and one for charity cases. The Canal Commission furnishes free medical 
treatment to all of its employes. 

any water recej)tacl<'s, like tin cans, etc., I>eing thrown into the bush where they 
mi^ht fill (hiring a rainstorm and make ideal breeding places for the mosquito 
larvae. Such po.ssil)Ie breeding places as cannot be eliminated by draining 
and filling are sprayed with a form of oil, called larvaecide. which destroys 
the mosquito larvae as they come to the surface of the water to breathe. In 
.spite of all these efforts there are many cases of malaria, but the number has 
been rapidly reduced, and the type of disease has been reduced from a virulent 
to a comparatively mild type. While the mortality from malaria was never so 
high as other forms of tropic disease. Colonel Gorgas always considered it one , 
of the mo.st important on account of the heavy .sick rate. Medicinally, the 
di.sease is treated by quinine, many thousands of pounds of which have been 
used in the ho.spilals and is.sued from the dispensaries maintaine<i in each canal 
zone village. 

While a war of extermination was being waged against the mosquito, it 
was also absolutely necessary to clean house, especially in the cities of Panama 
and Colon. Tlie latter place, the site of which was partly a tidal swamp, had 
to be filled in. Proper sewer .systems were installed in both cities, where n(me 
existed before, unless the open drains in the streets, tilled with refuse and other 
filth, C(»ul<l l>e called sewers. Suitable water systems also had to be introduced, 
for up to July 4, l!)ll,), the supply of water was drawn from the cistenis which 
were allowed t(» fill during the rainy seasons, or from wells, and afterward 
peddled from door to door by the aguadart's or water cartmen. When the 
water was turned on, all cisterns were closed. Likewi.se the streets which 
liecame virtually mud holes in the rainy .season were properly paved with brick 
or graded. A method of garbage dispo.sal was also provided, for up to this time 
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buzzards were the only scavenj^ers. Now, the streets are kept swept and the 

garbage is collected every nielit from especially designed containers wnich every 
ousenolder is supposed to nave. It is then transported to low swampy places 
in the outskirts of the cities where it is burned, the ashes being used as a fill. 
In the Canal Zone, garbage is usually destroyed at incinerating plants. In 
Panama and Colon the collection is made l>y the health department of the Canal 
Commission. All the street, sewer and water improvements in these cities 
done by the engineering dej)artment of the Canal Commission will be paid for 
Ijy the Republic of Panama from its water rates, on the amortization plan. 
The money advanced by the United States, about $3,500,000, is to be repaid in 
50 years from July 1, 1907, but at the present rate of payment, settlement will 
have been made much s<)oner. 

The villages in the Canal Zone along the line of the Canal were not so 
filthy as Panama and Colon, but were without sewer and water systems. Since 
then several reservoirs have been constructed, and all houses are connected with 
sewer systems. Macadam roads have gradually replaced trails; garbage is 
collected daily and properly disposed of; grass and other tropic vegetation is 
kept cut dtiwn in the vicinity t)f dwellings, and well-kept gardens and hedges 
make the construction villages appear like model towns. Strict sanitary 
regulations are enforced in all the Canal Zone towns, as well as in the cities of 
Panama and Colon, and each place has its sanitary inspectors, or inspector. 

RESULTS HAVE JUSTIFIED THK COST 

With cleanliness alone, however, the high sick and death rate could ni)t be 
materially reduced. The successful war on the mosquito, which was started 




Along the coast a few miles from Panama City, is a Leper colony of 24 persons, called Palo 
Seco. This is the colony house and surroundings. The lepers are well treated, and have all the 
creatore comforts furnished free by the Government, and spend a part of their lime growing veg- 
etmblea for their own consumption. 
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by Colonel Gorgas when the engineers were busy constructing water works and 
sewers, has freed the Isthmus of its reputation as a pest hole, and has made its 
sick and mortality rate compare favorably with cities in the United States, or 
any other parts of the civilized world. The following tables indicate the effec- 
tiveness of the preventive work of sanitation on the Isthmus : 

COMPAHATIVK StATKxMKNT OF DeATH RaTES AmONG CaNAL EMPLOYES ON 
THE IsTHMl'S OF PaNAMA UnDER THE ORIGINAL FrENCH COMPANY 

FOR 1884, THE Year the Maximum Number of Employes 
WERE Working, and the American Commission, 

1904 TO 1912, Inclusive. 



Year. 



Average No. of 
Employes. 



1884 



17,436 



1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 



6,213 
16,512 
26,547 
39,238 
43,891 
47,167 
50,802 
48,876 
50.893 



No. of Deaths, 
Disease Only. 



1,198 



412 
1,046 
964 
381 
356 
381 
374 
325 



Death Rate per 

1,000 
Disease Only. 



68.69 



8.84 

24.96 

39 . 40 

24.57 

8.68 

7.55 

7.50 

7.65 

6.37 



Lives Saved. 



422 
722 
778 
1,731 
2,634 
2,884 
3,109 
2,983 
3,172 



Total for nine years. 



18,435 



Total Popi'lation of Panama, Colon and Canal Zone and Death 

R.\TEs IN Same. 



Year. 


Population. 


Annual Average 
Death Rate per 1000 


Lives Saved. 


1904 

1905 


35,000 
56,624 
73,264 
102,133 
120,097 
135,180 
151,591 
156,936 
146,510 
130,456 


52.45 
49.94 
49.10 
33.63 
24.83 
18.19 
21.18 
21.46 
20.49 
21 . 10* 


142 


1906 


299 


1907 


1,922 


1908 

1909 

1910 


3,317 
4,631 
4,740 


1911 

1912 

1913 (June 30) 


4,863 
4,682 
4,090 


Total for nine and a half vea 


rs 


28,686 




♦' 







^Computed on six months* figures, but averaged for a year. 

Only two cases of bubonic plague have developed on the Isthmus since 
American occupation. These occurred in Balboa, the first in June, 1905. 
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la. Colon, and the towns in the Canal Zone were without water mains or sewers tn 1904. 
Eight reservoirs have been built, and now water is plentiful; sewers ramify the cities, and the gar- 
bage is collected dally and burned. Many good roads have also been built, and the Las Sabanas 
road is much used by automobile and horseback riders. The United States advanced the moaey 
(or this work, but Panama is to pay it back inside of 50 years. 
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On the Mount Hope Road between Cristobal and Gatun, is Mount Hope Cemetery, once 
known as Monkey Hill, where thousands of French Canal employes, victims of yellow fever, tie 
buried. Under American supervision the cemetery has been greatly beautified. Each of its aven- 
ues is lined with a different kind of fruit tree. 

The villafjf was immetliately cleaned aiul disinfected, and a crusade against 
rats, the fleas of wliicli are the carriers of l)ii!>oinc, was started. A "rat" 
Imgade was set at work in Panama; rat traps were issued free to all persons who 
wis-hed them, and a lioimty was j>laced on each rat delivered to the health 
department. 

In addition to the preventive work done by the Department of Sanitation, 
it maintains two larfje hospitals, one at ('ohm and the other at .Vnetm, and each 
settlement has a dispensarv with a physician in charj;e. There is also main- 
tained a larfje asylum for tlie insane at Ancon, while at Palo Seco, a few miles 
east of Panama, there is an asylum for lepers. There is also a sanitarium on 
Tahoga Island, a))out W miles out in the Bay of Panama, where convalescent 
white patients are fi;iven a week or more to renew fever and work-worn tissues. 

One of the nn>st important things shown l)y the .success of sanitary work on 
the Isthmus has Ih'cii ex|)rcsse<l by Colonel (lorgas many times, as follows: 
"Natives in the tropics, with the same sanitarv precautions that are taken in the 
temperate zones, can he just as healthy and liave just as small a <leatli rate as 
inhal)itants In the temperate zones. To hrinj; tliis ahout no elaborate ma- 
chinerv is necessary. The result can lie attained by any eomnninity, no matter 
how poor, if it is williiifj to spend sufficient labor in cleaning, and t<i observe 
well-known rules with regard to disease. The Anglo-Saxon can lead just as 
healthva life, and live just as long in the tropics as he can in his native climate," 

The total cost of the work of the Department of Sanitation up to the first 
of July, 1!>I,'J, was $1G,!25(>,164.9.1. This seems to be an e.\cessive cost until it is 
considered that this amount includes the maintenance of modem hospitals, 
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dispensaries, and quarantine stations at Colon and Panama, costing more than 
half of the total amount. To this is added the cost of street cleaning and 
garbage collecting, draining and reclaiming swamp land, the salaries of some 
15 chaplains, the care of cemeteries and the carrying on of a general under- 
taking and embalming business. Colonel Gorgas when he said tliat it is within 
the power of the peo|>le of tropic countries to be just as healthy as those in the 
temperate zones, figures the actual cost of sanitary work on the Isthmus to the 
American Government will \}e a little more than a cent a day per capita, based 
on a population of 140,000. 

mail) QIAHANTINK MAINTAINKD 

Since May, 1904, the quarantine on the Isthmus has been under American 
control with stations at Coh»n, and on Culebra Island near the Pacific entrance 
to the canal. In spite of the fact that ports on both .sides of the Isthmus, north 
and south of Colon and Panama, have been infected with bubonic plague, 
cholera, smallpox and yellow fever, the quarantine has been successfully main- 
tained. All employes of the Commission arriving on the Isthmus nave to 
submit to vaccination unless they can show a good scar. Ships arriving at the 
Isthmus from infected port.s are required to fulfill seven days of quarantine from 
the time of their departure. Guayaquil, Ecuador, where yellow fever has been 
endemic since the first white man landed on the we.st coast of South America, 
and where bubonic plague has recently gained a foothold, is about four days 
steaming for fast ships. As .ships stopping at Guayaquil load and unload cargo 
where they are in danger of infection, it is neces.sary for them to be fumigated 
l>efore they sail for Panama, and it is also necessary that the 7-day period of 
quarantine be fulfilled from the time of such fumigation. Ships making the 
trip in four days would, therefore, have to lay in quarantine at Culebra Island 
three days before they could unload their cargo and discharge passengers at 




Ancon Cemetery. 
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Taboga Island. 12 milesout from the main land, in Panama Bay. Il is noted (or its sea bathing, 
and its pineapples. The native section is primitive and picturesque and contains one of the old- 
eet churches in this 



Ballina. Ill case a ship arrives wliicli cannot sliow a certificate that all regu- 
lations have been pro[>erly complied with before leaving Guavaqtiil, then it is 
neces.sury that the vessel be fumigated on its arrival at Panama, and pass through 
the 7-day detention period at that port. On the Atlantic side, at the present 
time, ships sailing from La Guaira, Venezuela, are compelled to consume .seven 
days, and from Santa ilarta, Barranquilla, and Cartagena, they are compelled 
to consume six days from the time of sailing. With a rigid quarantine at the 
two ports of the Canal, and with the effective work of the sanitary inspectors 
kept up as it has been in the past, it .seems improbable that a serious epidemic 
of yellow fever will ever break out on the IsthmiLs again. 
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The Canal CommiMion's Sanitarium on Taboga Island, where all sick white employes are 
sent to convalesce. The employes are given 30 days vacation each year, with full pay, and 30 
days sick leave each year, when necessary. 




nN the month of Septemlier, 1904, the Canal force was at its lowest 
point, numljering about 500. In November, 1905, the force had Ijeen 
mcreased to , approximately 17,000, and in November, 1906, it was 
practically the same. The following tables show the highest monthly 
record for each year since 1906: 

1907— October 31,967 1911— December 37,826 

1908— April 33,170 1912— November 40,159 

1909— Octol>er 35,405 1913— .March 44,733 

1910— March 38,676 

The Canal force reached its highest point in March. 1913, with 44,733 men, 
divided as follows: Panama railroad, 5,248; Panama railroad commissary, 
1,274; Isthmian Canal Commission, 32,567; contractors, 5,644; total, 44,733. 

Of the above, the "gold" force, composed almost entirely of Americans, 
numbered 4,487; West Indian laborers employed by the Commission, 10,406; 
West Indian artisans employed by the Commission, 13,065; European laborers 
employed by the Commi.ssion, 4,609. The balance was in the eni[»loy of the 
Panama railroad and of the contractors. Most of the West Indian laborers 
received 10 and 13 cents an Imur, while a few received as high as 20 cents 
an hour. The European laborers received 16 and 20 cents an hour. The 
West Indian arti.sans were for the greater j>art paid on a monthly l>asis. the 
bfdanee receiving from 16 to 44 cents an hour. 

UKTTINti THE FORCI': TOnp:THER 

As the work of making the Isthmus a healthful place in which to live 
progressed and better living conditions were inaugurated, the work of recruiting 
and maintaining a labor force i>ecame easier. However, it was never possible 
to keep a stable force and, under the best conditions, the American force changed 
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The Administration Buildinn at Culebra, the present enKineerinf; headqu: 
office of Colonel Goethals. The headquarters will be chaniced to Balboa as 
ministration building, which is now being erected there, is completed. 
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considerably, the skilled mechanics about 80 per cent, during the year 1910, 
and that of the administrative employes about 45 per cent. During the early 
years, recruiting offices were opened in Europe, the West Indies and in the 
United States, and men representing nearly every nationality were brought to 
the Isthmus under contract with the Commi.ssion. Nearly all the supervisory 
positions, and the positions requiring skilled labor, are filled by Americans. 
These include the mechanics, carpenters, plumbers, steam shovel engineers 
and cranemen, locomotive engineers, railroad conductors, firemen, policemen, 
civil engineers, clerks, doctors, nurses, school teachers, etc. The clerical force, 
draftsmen, doctors and nurses are included in the classified civil service, but all 
other positions are excepted from civil service requirements. The common 
and unskilled laborers represent nearly every nationality. The greater part. 




Colonel Coethal's motor car. commonly known as (he "Yellow Peril" from its color; also as 
the "Brain Wagon." Several of these cars have been shipped to the Isthmus, and are used by (he 
officials in inspecting (he differen( par(s of (he work. 



however, are negroes from the West Indies; the Spiininrds, Italians and Greeks 
form the greater part of ttie Eurojiean labor force. 

During the vears l!)0()-7-f^. there were recruite<l in Eiiro|)e 11,300 laborers, 
H,'iW) of which were Spaniards, '.^.1100 Italians and 1.1(H) Creeks. These men 
were obtained under contract, and were promised free (piarters and employ- 
ment at '■iU cents an hour for as long as the canal work should last. Their 
passage iiiouev was advanced lo them. an<l was deducted from their montlily 
pay, so that olit of a total c(.st of it;.5(IH.77().S.'i for recruiting Europeans, all but 
$100,000 was reluriie<l from the laborers' wages. Recruiting ceased in Europe 
in 1908, as the su|»ply of labor became constant through the arrival of those on 
the Lsthmus who, having learned of the favorable working conditions, came 
seeking employment of their own volition. Those who did not come under 




The Administration Buildint; at Ancon. containing various offices, including those of (he Sec- 
retary of the Commission, and the heads of the Departments of Civil Administration, Saaitation 
and Law. 




The Division EnBJneer's office at Gatun. Gatun is the engineering headquarters tor the At- 
lantic Division, which enthraces the construction from deep water in the Caribbean Sea to In- 
clude the Gatun Locks and Dam. 
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contract were paid 16 cents an hour for three months, and were then raised to 
20 cents an hour if their work had been satisfactory. Laborers obtained under 
contract will be repatriated at the expense of the Commission, but their number 
will not be large as, undoubtedly, many of them will find work elsewhere. 

The recruiting of laborers in the West Indies was carried on several years 
after it had ceased in Europe, the last importation of negroes from Barbados 
having taken place in Januarj' and Februar}' of 1913. The total number of 
West Indians recruited feache(l 30,619 at the end of 1912. Of this total, 19,444 
were brought from Barbados, 5,542 from Martinique, 2,053 from Guadeloupe, 
1,427 from Trinidad, and the balance di.stributed among the other islands of 
the West Indies. Recruiting of laborers was not allowed in Jamaica after 
1905, in which year 47 had been brought to the Isthmus under contract. Al- 




Colonel Goethal's residei 



though this class of laborer was not recruited, he is well re|)resented on the 
Isthmus in the labor force, for the Jamaican came of his own volition although 
he was required to depo.sit the amount of his return fare before he could leave 
that island. In October, 1913, about 10,000 West Indians were laid off as 
the dry excavation in Culchra Cut came to an end. Alwmt 5.000 of these men 
will go into the employ of the United Fruit Company and the balance, which 
are imaiile to find work elsewhere, will probably go back to their island homes. 

kki:pin<; thk a.mkhican' i:mplotfs contkntki) 

In addition to much higher wages than those [>revailing in the United 
States, many inducements were offered to persuade Americans to go to the 
Isthmus to fill the supervisory positions. Free quarters, free medical, surgical, 
and hospital attendance, and six weeks' annual leave of absence with pay are 
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The Y. M. C. A. ClubhousL- at Galun. The Government early discovered that to keep the 
employes contented, they must be Kiven amusement: accordinKly seven clubhouses were erected 
which are now self-sustaining. They are conducted under the auspices of the Y, M. C. A., but 
along broader lines than elsewhere. They furnish attractive places for the men to congreBate, 
and the social work consists of entertainments brought from the States, as well as local dramatic, 
musical, minstrel and vaudeville productions. 
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provided. Free transportation is also furnished new employes from the United 
States and also on their return after having completed two years of satisfactory 
service on the Isthmus. On their vacation leave, the employes are granted a 
reduced rate on the various steamship lines running between the Isthmus and 
the United States. On the Panama railroad steamships the employes' rate is 
$20 one way for those appointed prior to January 1, 1909; for employes ap- 
pointed after that date, the rate is $30; the regular rate is from $75 to $90 from 
Colon to New York. 

The problem of maintaining a constant force of Americans was not solved, 
however, until means were found to keep it as nearly contented as possible. 
To do this, it was thought necessary to encourage employes to bnng their 




Owing to the necessity of .building on the side of the hill at Ancon, many steps are required 
at some of the quarters, as shown in the above picture. Usually more level sites were utilized for 
quarters. The houses, with the surrounding shrubbery, make a beautiful scene. 

familie.s to the Lsthmu.s, and to this end, furnished family rjuarters were pro- 
vided, with free fuel, water, and light. It is generally agreed that the com- 
fortable married quarters supplied by the Canal Commission has led a good 
many to forsake the state of single blessedness, but nearly all are wise enough 
to wail for an assignment Ijefore "popping the <iuestion." The demand for 
family quarters has always been greater than the supply, and one has to take 
his turn on the waiting list. If he is an old-timer and has not been out of the 
service since 1908, he is on what is known as the Xo. 1 list, and stands a fair 
show of getting quarters quickly. One who has been employed since 1908 goes 
on the No. 2 li.st, and there is generally several months' weary wait before his 
turn comes, as the total number of applicants up to the latter part of 1913 had 
been rarely less than 600. Sonle insist on bringing their families anyway, in 

[ 101 ] 



gr«E IvMsHD 



=£ISBjiSs^aJI^3^2 




Canal medal 
two yea 
>ii Kites t«d by 



hili^ employes on rhe "Gold Roll" for long service. The medal is I 
vice, and for each additional two years a bar is earned. The idea « 
President Roosevelt during his visit to the Isthmus in 1906. 



whit'li cast', tlu'v art' coinpt'llcil to rent outside rooms, which are expensive and 
in no way conipiire with thf eoml'ortahle Commission quarters. 

Family <|iiartors are fira<!ed acc()rding to the size of an employe's salary, 
so miu'h floor spate to each $100 he earns, or fraction thereof. Employes 
receiving $:200, or over, are assij^ned, where po.ssil)le, to one-family houses; 
those receivinfi; less are quartered in two and four-family houses. The quarters, 
both family and bachelor, include a number of different types designated as Type 
17, or Type 18, as the case may he, an<l were built from special designs to make 
them suitable for residence in the tropics. The rooms are uniformly well 
ventilated, and there is plenty of veranda space. Chairs, tables, beds, cook 
stove, refrigerator, bureau, chiffonier, sideboard, mattresses, mats, etc., are 
supplied free; hed linen and kitchen utensils must be obtained hy the occupant. 

The bachelor employe has always contended, and possibly with some 
grounds, that he has been shown less consideration than the married employe. 




The Nurses have thjs buildins 



3 themaelveSt trailed the Nurses' Home, at Ancon Hospital. 
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E^ch Zone settlement has buildings for bachelors com me oa urate with the force quartered 
there, furnished free by the Government. This type of quarters contains 24 rooms, with two 
men assigned to each. 
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In most cases, he must share his room with another, and there has been times, 
when three were placed in one small room. On tlie other hand, although he 
probably will not admit it, the bachelor employe has l>een greatly benefited by 
the presence of women and children in the various construction camps. 

It has l>een figured that bachelor labor costs less than that of married labor, 
taking into consitleration the quarters assigned, allowance for fuel, light, water, 
care of gn)unds, and janitor ser\'ice. A comparison follows: 

I'LANT 

Married Single 

Quarters $1,800.00 $500.00 

Fumitun- 1 40.00 25.00 

Total $1,940.00 $525.00 



MONTIil.Y COHT OF .VLLOWA.VC'KS 



i.iling) . 



$4. to 

4.20 

1.80 

.50 

1.20 



.30 
.45 
.10 
.15 
1 .25 
$2.25 



Fuel (coul mid k 
Ijght 

Water 

Distilled Wat<T 

Care of ground.^ removal of garbage 

Janitor ser\'ice .... 

Total , . $12 JH) 

Assuming a six years' ser\'icc, a married man mav Iw said to represent an 
expenditure of $.'J,00*(), and a .single employe $750. in addition to the above, 
the married man also receives the 
benefit for his children of an excellent 
sch(M»l system. This increased cost, 
however, is .supjuised to \ie offset by the 
stability of the married force. 

The visitor to the Isthmus is quick to 
note that he is in a new atmosphere. 
The bringing together of i>eo])le from 
every part of the tjnited States, antl the 
con.sequent interchange of ideas has 
given l)irth to a spirit of tolerance, of 
a broadening of the mind, and has led 
to the almmlonment in a large measure 
of narrow-minded prejudices eml>odied 
ill the selfish thought that "My way is 
right, yours is lM>un<l to be wning," a 
rut that p*H)pIe in .small communities 
in the States are so prone to fall into. 

To further the feeling of c<»ntentment 
and to make of the Canal Zone a 
transplanted American community,* 
churches ami .schools were organized- 
Church work was authorized by the 
Commission on Octol>er 4, 1905. There 
are almut 40 church buildings in the 




Members of the Ancon Studr Club. 
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A Cozy Home In the Canal Zone. Married quarters are furnished free by the Government, 
and fuel, light and water supplied without charge. Assignments for quarters are made by the dis- 
trict quartermaster, based on date of application, rate of salary, and dale of entry in the service. 
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Zone, ri'prosentiiifj; nt'arly fvorv Christian denomination. The greater part 
<if these churelies are owned \>\ the Islliinian Canal Commission, which has 
in its cniplov ten chaphiins, represent inj; six different denominations. It has 
lu'en the policy oF tlie Commission to encoiirafje church work, and it granted 
land and sold" Imilding malerial at cost for cliiirch Iniildings. HeMgious ser- 
vices are also held in the Coinniission ehdi-liouses and lodge halls. 

'I'lierc are six Commission eluMiouses. one each at Con)zal. Culebra, 
Empire, Cristoliiil. (iatim. and I'orto Hello. The one which was at (Jorgona 
will be re-erectc<l at IVdro Miguel, and a (■hd>lionse of a permanent type i.s 
proj)osed for Ihe new town of IJalhoa. These clubhouses were con.structed 
and equipped bv the Coinniission and are conducted by trained secretaries 
appointed bv the International Conunitlee of Ihe Y. M. C. A. The work was 




|)!anned to meet the needs of the men morally, educalionally, and phy.sically, 
and to this end reailing rooms, bowling, pool and billiard rooms, gynmasium 
cla.s.se.s, educalional classes, clie.ss, checker, dramatic clubs, etc., are main- 
tained by them. All white emiiloves are eligil>le to membership upon the 
payment of the regular membership dues of $10 tier annum. 

The <lesire for music was also recognized by the Commis,sion and until 
March 1, lOI.'I. it maintained a first-class band of ,'!5 pieces. The meml)ers 
were all employ<'s. aiul they received additional pay for their .services. The 
ban<l was first organized in Seiitenilwr, 1!)(».5, as a private organization, and the 
Commission took over its niainteuance on Man-li 27, 1907. Concerts were 
given weekly in the different towns in the Canal Zone. 

Nearly every c(nistrncti<m village in the Zone has a Commi.ssion building 
which is devoted to the use of fraternal organizations, and a dozen secret 
organizations, as well as labor organizations, are represented on the Isthmus. 
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The lodge halls are assigned free of charge for weekly meetings, and are also 
used for entertainments, club meetings, and dances. The Commission has 
encouraged Imseliall. tennis, rifle, and pistol clubs. A dancing club holds 
fortnightly balls in the Hotel Tivoli at which Isthmian society is seen at its 
best. This -sfK-ial organization recently passed through a cri.sis over the 
question of "turkey-trotting" and kindred dances. In additiim to the many 
clubs in the Canal Zone which are more or less under the .sway of the Com- 
mission, the em]>loyes wishing a little more freedom founded the btrangers' Club 
in Colon, and the I'niversity Club in Panama. Tliese two clubs do not confine 
their membership to Commissicm employes. The ""smokers" and "hops" 




given by these two clubs are popular l)oth in the Ciinal Zone and in the cities 
in which they arc located. 

Following u[) its policv of encouraging employes to bring their families to 
the Isthmus, Ex-prcsidcnf I'al't authorized the employment by the Commission 
of Miss Helen Varick Iloswell to undertake the task of starting a .social move- 
ment among the women in the Canal Zone, Miss Hoswell arrived early in 
Septemi)er, 1907, an<l when she left in Ot-tober, .she had organized nine women's 
cIuIjs in the larger villages. The purpose of tlie.se clubs was to provide recrea- 
tion and social intercourse for the wives and daughters of the American em- 
ployes, just as the chibhi>uses were established as centers of recreation for the 
men. These nine clubs were finallv affiliated with the Ceneral Fe<lenition of 
Women's Clubs in the I'nited States. On Aoril li>. 1!>1.'{, the Canal Zone 
Federation completed six years of activity, ant! on that date it disbanded on 
account of the approaching completion of the Canal work. 

Several societies, designed to perpetuate the canal work, have been organ- 
ized. The first one ()f the.se, the Society of the Incas, limits its membership to 
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LodKe hall at Las Cascados. All the leadinnc secret societies are represented in the Canal Zone, 
and lodge halls have been erected for their use by the Government. No rental is exacted. The 
Zone has also a federation of women's ctubs. 
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employes who entered the service in the year 1904. Another is called the 
Society of tlie Chagres, and is composed of men who have seen six years of 
service. A tliird society has recently been orfjanized, known as the Association 
of Panama Canal Builders, to which any gold employe may belong. 




All goKl employes \ 
are entitled U> a medal 
of ex-I*resident Il(i<)se\ 
Xovember 17, l!M)(i, sal 
little memorial, some i 



ho have served two years under the Canal Commission 
This souvenir is the outcome of the thoughtfulness 
I'll, wild, just before he sailed from the Isthmus on 
1: "I shall see if it is not possible to provide for some 
lark, some badge, which will always distingui.sh the 



man who, f(tr a certain space of time, has done his work well on the Isthmus, 
just as the button of the (iran<i Army distinguishes the man who did his work 
well in the Civil War." The medal is of l)ronze, one and one-half inches in 
diameter, and is made from lirass, copper, and tin taken from old French 
scrap. On the reverse side is a bust portrait of ex-president Roosevelt, with 
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space underneath for the service record, and around the rim the words '*For 
two years' continuous service on the Panama Canal." On the obverse is a 
picture of Culebra Cut with ships passing through, the Seal of the Canal Zone, 
a name plate, and the words "presented by the President of the United States," 
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cut into the rim. A bar is awarded for each two years' additional service, and 
there are employes who have earned not only the medal, but three bars as well. 
The medals are made at the Philadelphia mint, and are distributed yearly. 
No duplicates are issued. 

The Canal Record, published weekly under the supervisi(m of the Canal 
Commission, contains a resume of the progress of canal work, official circulars, 
social and church notes, etc. It is distributed free to all gold employes of the 
Commission and the Panama railn»ad; in fact, so widely has it become known 
that its circulation, between 16,(100 and 17,()(HI weekly, extends to people inter- 




General ■torehouse at Mount Hope, near Colon, from which supplies are drawn by smaller 
■tore houses established in all the principal Canal Zone senlements. A large amount of material 
la required to be kept constantly on hand. 
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ested in the construction of the canal in all parts of the globe. It is printed at 
the Canal Commission's printing plant at Mount Hope, and is under the 
direction of the Secretary of the Commission, Mr. Joseph Bucklin Bishop. 

FEEDING AND CLOTHING THE CANAL ARMY 

It is estimated that with employes and their dependents there were about 
65,000 persons depending upon tne Canal and Panama railroad work for their 
source of income during tne height of activity, and these people had to be supplied 
daily with food, clothing and other necessaries. It was early realized that the 
demand for food and clothing could not be satisfactorily filled from local sources, 
for prices advanced steadily as the demand increased, so the Subsistence Depart- 
ment was created. This tlepartment is divided into two branches, commissary 




Commissary at Cristobal, oldest and largest on the Isthmus. This was operated by the Pan- 
ama railroad for the benefit of its employes hetore the United States acquired the road, A com- 
missary train makes an early morninK daily run across the Isthmus distributing supplies to the 
branch commissaries. 

and hotel. The first coinmissary store was at Colon and wa.s maintained by 
the Panama Railroad Conij)any for the benefit of its employes. The com- 
missary division does a general merchandising business, while the subsistence 
end has in charge the hotels or mess halls for the American employes and messes 
for the laborers. It also maintains the Hotel Tivoli at Ancon, patrtmized 
chiefly by transients. Al)out 85 per cent, of the .supplies for the conmiissary 
and subsi.stence departments are i)iirchased in the Ijiiiteil States, 10 per cent, 
in Europe, and five i)er cent, in I anama. 

In addition to tlie st()re at Cristobal each canal village has a l>ranch com- 
missary. Everything that an employe or his family usually requires, such as 
houseliold goods, men's and women's clothing, groceries, meat.s. vegetables and 
fruits are supplied. In addition to the retail stores, cold storage, ice making, coffee 





Ice and cold storage plant, Cristobal. Ice i» aold at 4> cents per 100 pounds, and cold storage 
articles are cheaper, in many instances, than they are in this country from which (hey are Im- 
ported. This is largely due to the system of buying In bulk and, in the case of meats, to the 
placing of contracts. 
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roasting, ice cream and laundry plants, and a bakery are operated at Cristobal. 
From this point a supply train, partly composed of refrigerator cars, crosses 
the Isthmus each morning, stopping at the different stations along the line 
where ice, meats, and other perishable articles are delivered. These goods are 
then distributed to the houses of employes and to the mess halls and branch 
commissaries by the Quartermaster's Department. No cash sales are made, 
all payments being made by the employes in the form of coupons ranging in 
value from one cent to 2o cents from books issued ranging in value from $2.50 
to $15. The same method of payment is used in the hotels. These books are 
obtained by the employes for cash at stated places, or are supplied by the time- 
keepers, and the amount deducted from the employes' salary at the end of the 
month. They are not transferable, and in order that the privilege will not be 




The Government hotel al Coroial, the first one erected by the Americans. These Govern- 
ment hotels are establisheii in all of the Zone settlements. In them a white employe is served a bel- 
ter meal for 30 cents than he can usually procure for that price in this country. In one part of the 
dining room, employes are permitted to eat without their coals; in the other they must keep 

abused, iufractious of tins rule i.s punishable by confi-scatiim of the book and 
ten days' suspt'usion for the first offense, and discharge for a second offense. 

Due to the fact that the conimis.saries are not run for a profit, except to 
cover in the cost of the various plants, improvements, etc., and to the fact that 
the Government buys in large quantities under favorable contracts, the con- 
sumers on the Isthmus have not felt the high cost of living to the extent of people 
elsewhere. This is especially true of l>eef, the price of which during 1912 
reached a point never before equalled in the United State.s. With but a few 
exceptions, the |>rice of beef at the commissaries during this period was kept 
down to the previous }>rice. During a single year, 6,453,138 pounds of fresh 
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The Commission bakery at Cri«inhiil. Durinu u sinulc yi-ur the bakery used 2ii,2ii barrel-i of 
flour, producjtii; 6,ni4.667 loaves of bread. 651,844 rolls and ]U,1J4 pounds of cake. Each loaf of 
bread weighs 16 ounces and coats the consumer three cents. 
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meat and 976,445 pounds of cured and pickled meats were brought to the; 
Isthmus. I 

By printing 333,658 pounds of a total of 427,683 pounds of butter bought, 
the commissary was able to save in the price and also present it for sale m a 
much better condition than when purchased in the United States already 
printed. The price of coffee was also saved by the commissary operating its 
own roasting i)iant. In this plant 341,780 pounds of green coffee, producing 
280,909 pounds of roasted coffee have been turned out in a year. The ice plant, 
with a capacity of 100 tons a day, delivers ice for 40 cents a hundredweight, or 
20 pounds of ice delivered at the employes' door for eight cents. Another 
instance of effective manufacture and distribution was tne o[>eration of the 
bakery which during a single year used 20,233 barrels of flour producing 6,014,- 




667 loaves of l>read, 651,844 n)lls, and 114,134 poun<ls of cake. Each loaf 
of bread weiglis 16 ounces and costs the consumer three cents. In addition, 
the bakery enables the emjilove to purchase strictly fresh bread, cakes and rolls 
which he would other^vi.se not be al>le to obtain. The Americans on the Zone 
are great ice cream eaters, for a total of 138.551 gallons valued at $110,993.68 
were consumed in a .single year. The ice cream which is sold for 25 cents a 
ouart is as good as can be ()i(taine<l. fresh milk and cream In-ing imported from 
tne United States, in refrigeration, for its manufacture. 

In the industrial an<l experimental laboratory maintaine<l by the com- 
missary, extracts, talcimi powder, .soap, witch hazel, hydrogen peroxide, bay 
rum, tooth powder, and toilet preparations of various kinds are manufactured 
and sold to the employes at a considerable saving in cost. The experimental 
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Tennis courl, Ancon. Tennis is a favorite pastime and lournamenls are held frequently. 




Openinft i^aine Allilelic I'ark. Empire. 
at least one leat;ue made up of four a 



ilional f^me has held sway each dry season w 
; clubs. Field meets are also held occasionally. 




There are several excellent bathinfc places on each side of the Isthmus. A large pavilion has 
recently been erected fronting the beach Pena Prieta, Panama Bay, to which the street cars run. 
Sea bathing Is enjoyed at 'Xmas time the same as on the Fourth of July. 
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department is maintained to insure the quality of all the goods sold in the 
stores. 

There are three classes of hotels and messes maintained where the labor 
force is fed, one for the white American employes where meals are served at 
30 cents each, one in which Spanish laborers are served three meals for 40 cents, 
and one where negro laborers are served tliree meals for 27 cents. The food 
in -all three cases is good and wholesome. The meals served in the American 
hotels, or mess halls, are substantial rather than dainty, but could hardly be 
duplicated in the United States for double the price charged. Although the 
laborers' messes serve wholesome food very cheaply, the greater part of the 
Spaniards prefer to eat at the little restaurants maintained near the construction 
camps by their fellow countrymen. The same has been true of the negroes 




The residence 



in the cjtit'.s of Panama and Colon 



who had much rather live in the "bush" 
where they arc less restricted. 

During a single year the total number nf meals served in the hotels was 
2,07o,;i.'(.^; the total number of rations served in European lal>orcrs' messes 
was l.tOS,!?."! and the total number of rations served in the negro messes was 
584,4.57. 

TlIK <A.\AL ZOXK 

The Canal Zone does not come under the Constitution of the United 
States, but is governed by orders made by the President or the Secretary of 
War, and laws esj)eeially enacted by Congress. Its official seal bears the motto, 
"The Land Divided— The World United," and consists of a shield, showing in 
base a Spanish galleon of the fifteenth century under full sail coming head on 
between two high banks, all purpure, the sky yellow with the glow of sunset; 
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A view of the town of Culcbra from Mount Zion : 
buildmfts to (he rit;h( aloiiK the ed);e of the Canal, havi 
slides al lhi» point. 
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in the chief are the colors of the arms of the United States. Under the shield 
is the motto. It was adopted in 1906 after a design of Tiffany & Co. 

Up to September 1, 1904, the six municipal districts in which the Canal Zone 
was divided were governed under the laws of Panama. On the latter date, 
the Canal Commission by law created five municipal districts, each with a 
mayor, municipal council, secretary, and treasurer. The.se five municipal 
districts were abolished April 15, 1907, and four administrative districts were 
created. On November 17, 1906, the Department of Sanitation was separated 
from the Government of the Canal Zone, and the latter then became the De- 
partment of Law and Government of the Canal Zone under Mr. Richard 
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The Isthmian Canal Commisaion Chapel. Ancon, 
tioos are represented in the Canal Zone, and there a 
Commission employs several Chaplains. 

Reid Rodger.s, (ieneral Coun.sel. This department was abolished on April 2, 
1907, and the authority of the chief executive of the Canal Zone was vested in 
the Chairman of the Isthmian Canal Commission. The Chairman, on May 9, 
1907, delegated that authority to a member of the Commission, and the Presi- 
dent, by an Executive Order dated January 6, 1906, created the Department of 
Civil Administratitm. 

The work of the Department of Civil Administration, in addition to the 
diplomatic correspondence between the Commission and the Republic of 
Panama and the representatives of foreign governments in Panama, is par- 
titioned, as follows: Posts, customs and revenues; police and prisons; fire 
protection, schools and the office of the treasurer of the Canal Zone. The 
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School for while children at Empire. Twelve white and fifteen colored schools are main- 
tained. The while schools are [n charge of women teachers from the United States; the colored 
schools are mught by male West Indians. 
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Ancon high school class, t 



n of 19I2-13. There are r 
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judicial branch includes a Supreme Court, three Circuit Courts, and four 
District Courts. Up to July 16, 1913, the Division of Public Works, which had 
in charge the maintenance of streets, roads, trails, water works and sewers in 
the Canal Zone and in the cities of Panama and Colon, and also the public 
markets in the Zone, was made a part of this department. On the latter date, 
it became merged with the newly created Division of Municipal Engineering, 
under the office of the Chief Engineer. 

THE POSTAL SERVICE 

The Division of Posts, Customs and Revenues, as its name implies, has 
charge of all post-offices in the Canal Zone, the customs service at the ports of 
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Ancon and Cristobal, and the collection of taxes and license fees. It also looks 
after the administration of the estates of deceased and insane employes of the 
Commission and Panama Kuilroad Companv. 

The postal service was inaugurated on June '24, 1904, under the super- 
vi.sion of the Treasurer of the Zone, with Panama railroad station agents acting 
as postmasters in nine offices. There are now "iO offices in charge of regular 
postmasters appointed by the Director of Posts. 

From June 24, until July 17, 19(14, Panama postage stamps (which were 
Colombian stamps surcharged "Panama"), having the words "'Canal Zone" 
overprinted with a rubber stamp wore used. The use of this rubber stamp 
kept stamp collectors on the lookout for mistakes in the surcharging whicn 
would tend to make the stamps valuable. On July 17, a supply of United 
States stamps, surcharged ' "Canal Zone," was put into use and, on December 3, 
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1004, these were replucetl by the Panamanian stamp surcharged "Canal 
Zone," in use at the present time. Domestic rates of postage have always 
applied l;>etweeii the Canal Zone and the United States, and for this reason t&e 
|K)stage stamps are purchased fntm Panama at 40 jK>r cent of their face value 




Zone pcnitenliary. 
other buildiiiKS, on aoi 
int{ roads. 

to make u[» the difference in Ihe rates of the two countries, tliose in Panama 
l>eing sliffhtly higher. 

I'OSTAL SAVIN(;S BANK A POIMLAIl r.NSTITITION 

.\ jKistal savinf:;s hank was authorized hy Executive Onler on September 8, 
1!)11, and became cffeclivc on November S, 1911. At the beginning of the 
fi.'^cal vear there were 'i.Wi open accounts with deiiosits aggregating $356,947. 
The depositors include citizens or subjects of 4.5 different nations and depen- 
<lencies. The totjd amount of the deposits during this period was $1,601,616, 
an<l the total iiniount of withdrawals $l.;Jli2,S7;{, an increase during the year 
of $'^SS.74S, which, together with the amount of deposits on July 1, 1912, of 
.$.1.5(i,947, shows a total savings deposit at the close of the fiscal year of $645,690, 
an appn)ximate average of $^^0.S,11 for each of the S,179 dep<)sitors. These 
accounts are practically held by employes of the Commission, the Panama 
Railroad Company, and the viirious contractors. In addititui to the postal 
savings accounts, the inoucv orders issueil and rlrawn on Canal Zone post- 
offices paval)le to the remitter aggregated (m June SO. lOI.'i, $156,916.20, so 
that the total savings deposit during the fiscal year was n-aliy $S02.606.20. 

In August, 1005, a registry system was established and, in June, 1906, a 
money order system was inaugurated. During the fiscal vear ending June 30, 
1913, 238,316 money orders were issued for a total of $4,883,624.13. The 
average amount of each order was $20.49. Of the total amount of orders sold, 
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$3,917,899.30 was payable in the United States and foreign countries, and 
orders amounting to $965,724.83 were payable in the Canal Zone. 

Parcels po.stlia.s not yet been introduced, and there are no letter carriers and, 
in these respects only, is the Canal Zone system behind the service in the 
United States. A count of the mail matter received and dispatched or handled 
in transit on tlie Canal Zone during the month of August, 1912, showed that 
30 per cent of the total was official matter. 

ZONE nSTOMS SEllVICE 

The customs service of the Zone includes the entry and clearance of ships 
at the two ports, Ancon and Cristobal, the signing on and discharge of seamen, 
the enforcement of the Panama Chinese, Syrian and Turkish exclusion law. 
No customs duties are collected, as no goods are allowed to be imported at 
Ancon and Cristobal, except those necessary and convenient for the con.struction 
of the Canal and for the use of employes of the Commi.ssion, fuel for sale to 
vessels, and goods in transit. During the fiscal year ending June 30, 1913, 281 
vessels entered the port of Ancon, representing a total tonnage of 553,767, 
and 283 vessels cleared with a total tonnage of 556,306. At Cristobal, 280 
vessels entered representing a tonnage of 849,702, and 283 vessels cleared with 
a total tonnage of 8.58,703. ^^^ ^^^^ ..^^^.„ 

Up to July 1, 1913, saloon licenses formed a large part of the internal 
' revenues of the Zone. On that date the Canal Zone went 'dry" in accordance 
with an order of the Commission, and 35 saloons went out of business. The 
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liceDse fee was $1,200. On January 1, 1913, the distillation of liquor and the 
manufacture of rum upon which taxes had been levied was prohibited in the 
Canal Zone by Executive Order. The taxes now include a real estate rental 
tax, and miscellaneous license fees. Fines and costs also constitute a source of 
revenue. 

During the year, all leases for agricultural land and building lots not 
covered by revocable licenses were cancelled. As the depopulation of the 
Canal Zone has been carried on during the past year, the amount derived from 
license fees has naturally decreased. The total revenues for the year ending 
June 30, 1913, amounted to $283,846.31. All funds thus collected are expended 
for local purposes. The revenues received from the postal service are applied 
to the maintenance of that service, and other funds are used for the support of 




A typical pay day scene. Pay days occur once a month and the dates range from the firat to 
the twelfth. White American employes are known as Gold Employes, and all others as Silver 
Employes. All are identified by the numbers on their metal checks. 

the public .school .system, and for the construction and maintenance of pui>lic 
works. 

KKi:PI\(i OKDKIt 

The Division of Police anrl Priscms was organized on June 'i, 1904. Its 
work has been entirely successful and the Canal Zone in which representatives 
of nearly every nation live ami are emj>loyed is reniarkal)ly free from crime. 
One thing which has helped to make it a moral community is the strict enforce- 
ment of the liquor laws and regulations, the proliil)ition of gamhiing. and public 
prostitution. All of tliese vices, liowevcr, exist in the neighboring cities of 
Colon and Panama, with one exception of gambling. In additicm to the 
di-strict jails, there is also maintained a penitentiary. Police .stations are located 
in most of tlie Canal Zone villages and the force is made ui» of white ex-army 
and navy men and colnrc<l |)olice officers wlio have seen service in the Jamaican 
constabulary. All convicts as well as district prisoners work on the public 
roads. The work performed by the convicts in the penitentiary nearly paid 
the cost of guarding, subsisting and clothing them. 

GUARDING AGAINST FIUKK 
The Division of Fire Protection was organized in October, 1905, and on 
December 1, a fire chief was appointed. His work con.sisted in organizing 
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voiunttTr compaiiit's coinitDSi'd (»f Conimissum and Panama railnmd employes. 
In Novt'inlier. liUHi. the first paid companv, c(>miM>st'<l i»f cxjicrienced nremen 
from tlic States, was estal)!^^!!^! at C'ristolMil. V\w or^ani/alitm c(msist.s of 
37 lirt-nK'n in addition to a cliicf, assistant chief, six captains, six lieutenants. 
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First I'nited Slates Court held on the Cunal Zone at Ancon. 
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volunteer companies with a total nicmlKTsliip of •i.'i'i. The etpiipment 
two modern automohtU' fire enj^ines, <me stationed at Cristohal. and 
r at Ancon. The department answers alarms in Panama and Colon 
roperfv l)eloiijiinfj to the Panama railn>ad or to the I'nited States 
iiient is in (iitn<rer, or upon the n'(|uest of the Pananm autlioritics. The 
>ne has heeii rcmarkahly free from fin's. liut a well or;;anizeil fire svstem 
arv, as the (iovernnicnt antl the Panama Kailroad Company do not 
iirancc on their property. The larfj<'st and most expensive fire in the 
•nr was that when the st'nrehoiise at Mount Hope hurnetl in 1!)07, with 
OSS of >;H7..)I-S.((!». 

i:i)r<'ATI()XAI- FACILITIES 

The Zone jinlilii- mIiooI system was orf^anized in MHH, hut no actitm was 
taken until Decemher. 1!HI.>. when a census of cluldren of schoi>l a;,'e. six vears 
anri over, was taken. 'I'lie first school was opened at Corozal tm June -i, 1906. 
TIhtc were •>'.) s<hools on June 'Ml. litKt. fourteen for white children and 13 for 
colored children. Tlu- school vear covers tlie period Octoher 1 to June 30. 
A total of l.:!(i!) white diildreii Jind 1..WII colored children wen- enrolled in the 
•schools at the close of the 1!H.'{ term. In tlie hif^h school maintained for white 
pn[»ils there were 9S students, seven of whom j;raduatetl. Cluldren living in 
towns when' there are no schools are pnivided with frci' railn>a<l or wagon 
transportation to the nearest school town. .Vt the close of the school year there 
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were 47 teachers employed in the schools for white children and 32 in the schools 
for colored children. These teachers received monthly salaries of either 
$90 or $110, according to their length of service. 

THK LAW DEPARTMENT 

The Department of Law of the Canal Commission has charge of all of its 
civil cases, as well as the government of the Canal Zone. It attends to the 
prosecution of all crimes and mi.sdemeanors in the Supreme and Circuit Courts 
of the Zone, and its head and his as.sistants furnish opinions when called upon 
to the Chairman and Chief Engineer and the variou.s departmental chiefs. 
Land matters of the Commission and the Panama railroad are under the juris- 
diction of the department, managed by a land agent, and in addition, the 
department head looks after the legal affairs of the railroad. Since the organi- 
zation of the Joint Land Commi.ssion, the department has represented the 
interests of the United States in the adjustment of claims. Judge Frank Feuille, 
who has held a number of important posts in the legal departments of Porto 
Rico, and who was connected with the Department of State and Justice in 
Cuba during the administration of the affairs of that island by Judge C. E. 
Magoon, is Counsel and Chief Attorney for the Commission and Panama 
railroad. His assistants are W. K. Jackson, Prosecuting Attorney, and C. R. 
Williams, As,sistant Prosecuting Attorney. 

PAYING THE CANAL FORCE 

The Department of Disbursements has charge of the disbursements of all 
funds in connection with the Canal work on the Isthmus. 
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In 1!)()4. wlicn only tlie fliictuatinj^ ('oionil)ian silver currency was available 
for the payment of silver employes, it was customary to advertise for this money 
in such sums as were retpiired. The bid wliich tjave the best return was 
accepted. Tlie |»reinuim paid varied from 117 on Slay 23. 1904, the date of 
the nrst sale, to 1 HI rn Aufjust. 1904, and rose from then to 115 in January, 
1905, the time the last sale was ma<le umler this plan. This made the old 
Colombian /w.vo vary from $.4(i(H> (expressed in United States values), to $.4755, 
it l«'iiif; worth ^Aui at the time of the last sale. The refpiirements of the Dis- 
bursing ( )ffi(e ill that time were much more limited than now. a total of $523,000 
sufficiuf^ ft>r expenditure from May 23, 1004, up to tlie time Panama m«mey was 
introduced in Nlan'h, 100.». an amount less than one-third of the total of one 
month's pay roll in 191.'{. Duriiif^ this )>eriod American employes exchanged a 
part of their j^ohl for Colomliian currency and paid their local oltligations in that 
monev. in that wav netlinj,' a jtrolit of "about $7.50 -(old on each $100 in gold 
exchanged. In olhcr wonis he would get $215 silver for $100 in gold, and as 
local prices, board, etc., were based on silver, he was the gainer in the tran.sac- 
tion. The situation was much sinijilitied when the I'liited Stales minted the 
money for Ihe national currc-ncy of Panama, by fixing the value of the Panama 
ocio at Ihe ratio of two for one. but the iirofils on exchange were at once lost, for 
local prices immedialely rcverte<l to the gold basis, and employes who were 
formerly paving $50 silver for board, less the profit on exchange, then paid $25 
gold flat. 

The gold payments were first made in l'nite<l States paper, but thi.s was 
found to 1k' l)oth expensive and inconvenient, for the reason that the local 
merchants and others sliipj>ed these bills out of the country as fast as they were 
brought in, as they made a chea]» means of exchange. On May 1, 1905, an 
agreement, which had previously been made by the Secretary of War with 
bankers in Panama City, commonly spoken of as the "Bankers' Agreement," 
l)eciimc effective. I'ndcr this arrangement. Ihe Commission secured from four 
banking firms in Panama all the I'nited States money necessary for the work on 
the Lsthmus ur>on the payment of a premiimi of ^ of one per cent. This agree- 
ment expired l>y limitation on April 30, l!H)(i, and was not renewed. Shipment 
of gold coin from the I'nited States was then begun. On account of the export 
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Offices of Ihe Ulsburalng Officer, and of the Examiner of Accounts, Empire. 
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tax imposed by the Republic of Panama on coin, either gold or silver, this 
money could not be shipped out to advantage as was done m the case of bills. 
The bankers finally announced their willingness to receive disbursing officer's 
checks on the Xew York.sub-treasurv at par, in exchange for gold and silver, so 




A Commission brake, used in carrying children to and from school. The Canal Canunisslan 
lends every aid to the cause of education in the Canal Zone. When necessary to use the railroad, 
passes are given the pupils. 

that shi|)ments of gold from the United States to the Isthmus grew less and less, 
and for a time ceased altogether. For a long time American employes were paid 
their salaries solely in gold, hut with the increase in circulation of paper on the 
Isthmus due in part to the increase in tourist trade, and in part to the resump- 
tion of paper shipments from the United States, they are now frequently paid 
in bills. 

Silver employes were paid semi-monthly up to and including September, 
1907, as tliey were unable to get credit from the Chinese merchants, from whom 
they made their purchases, for more than two weck.s at a time. With tlie open- 
ing of the commissaries and laborers' kitchens, and the privilege accorded labor- 
ers of j)rocuring commissary i>ooks and meal tickets to be charged again.st their 
time, the necessity for a double pay day each month ceased to exist, and since 
Iheii there has been but one pay day monthly. Two pay offices are maintained, 
one at Aneon, and the other at Cristol)al, and, in a<tdilion. a pay car visil.s all 
parts of the work each month. The pav dav period ranges from the l.st to the 
l->tli. ■ 

At tlie outset .some criticism developed over the lap.se of time between the 
do.se of the month and tlie pay day for employes. This led to an iiive.stigation 
of practices in vogue in making payments by large employers of labor. The 
pay envelope method was found impracticable, likewise the signature pay roll 
method, although this system was tried for a month in 1905. The system 
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finally adopted and still in usc\ consists of certificates made out for each indi- 
vidual pavment, duly checked and authenticated. This certificate when 
properly sijjned by the payw and witnessed hy an employe who is bonded for 
that puq)ose, and presented hy the payee on the pay car, or at one of the pay 
offices, is immediately paid the amount caUed for thereon. 

During the fiscal year ending; June !U), 1»LS, a total of $20,534,705.75 was 
disbursed on the Isthmus for salaries and wa^\s, $l),238,0iW.J)0 to ^old employes 
of the (\uumission, and $11, '■290,071. 70 to the silver employes, an average of 
$l,710,S0'i.l4 a month. Public bills and HMmbursement V(mchers paid on the 
Isthmus ajjfrivcralcd $0,0:i5,0;l0.1S, nuikinj; a ^nand total of $39,560,335.93 
<lisbursed. Durinji; the same period, miscellaneous collections were deposited 
with the Treasurer of the rnited States at Washinj^ton to the amcmnt of $3,940,- 
103.83. The value of the hotel books issued by this department during the 
fiscal year 1913-lS, was $1„S0.>,40.> in $4.S0 and $15 denominaticms. 

The first <iisl)ursin{i^ offictM' was Lieut. Mark Brooke, who temporarily 
tlisburse<l funds from an amount borrowe<l from the <lirector general of the 
French Canal (\)m|)any, as when the Americans took charge on Mav 4, 1904, 
there was not a cent with which to pay bills. He was succeeded by l^aymaster 
Euirene C. To1h»v of the Tnited States Xavv, who was later relieved bv Pav- 
master (Icorge (\ Scliafer, also of the Navy. On Xoveml)er 33, 1905, Mr. 
Edward J. Williams was api>ointed to the position, and under him the present 
organization was largely perfected. Mr. ^^ illiams resigned (m August 30, 1913, 
and was succeeded bv Air. James II. McLean. 

ACCOINTS 

The Department of Examination of Accounts is charged with the handling 
of the general accoiuiting, pay rolls, vouchers, couj>on books and meal tickets, 
files and bonds, injury claims, contract laborers, time inspcK*tion, timekeeping. 
Canal Zone accounts, and inspection of accountable officers. The major 
portion of the funds of the Canal Zone are on deposit in Washington, with the 
excepticm of $100,000 deposited with a local })ank, and cm June 30, 1913, 
amoimted to $3,108,339.03. Consideraticm of injury claims is erne of the most 
important items of the department's work. A total of 7,370 claims for ccmipen- 
.sation for death or injury wen* handled from August 1, 190S to June 30, 1913. 
Of the 1,S50 cases (lis|)osed of <luring the last fiscal year (1913-13), 1,453 claims 
for injury, an<l 31 <leatli claims, were granted. '^Fhe total value of these claims, 
inclusive of grants nia<le on aecount of meritorious sick leave, aggregated 
$334,071.73. 'Vhv av(M'age duration of disability of cases for which injury 
compensation claims have Ikhmi filed is 5S days, and the average estimated 
duration of cascvs in which uKTiforious sick leave has been granted is five davs. 
During the period from August 1, 190S to June 30, 1913, a total of $915,834.79 
has b(*(*n j)aid on account of injuricvs n*c(*iv(*<l by (»mpl()y(*s in course of employ- 
ment. 

NO CHAFT 

One of the first <jU(\sfions a visitor to the Jsthnnis asks is, ''How much graft 
has there lK»en?" A goo<l many are inclined to be skeptical when told that 
th(Te have been no cases of graft on this job, and that the would-be grafter has 
had but little opportimity to exercise his gift during the greater part of the canal 
period. It is to be supposed that the word is referred to in its larger sense 
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a Hill in ihrec hours' journey from Gorgona over a well-marked irail. From ils lop, k 
heiKtit of about 1,000 feet, both oceans may be seen on a clear day. The author Is standing on 
The Trail which leads up (he hill. 
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when it is said there has heoii no {j^raft. There have been instances where 
silver foremen were ehar<i;e(l with usin<i: their power of |)Uiee 1)V discharging 
some hihorer who refused to give him money. In many of these cases, the 
charges proved to he unfoun<U*d, and, as it developed, were actuated by spite. 
There is no authenticate<l case, however, in the nearly ten years of (*anal work, 
where a case of graft with the liope of great gain in view, has been disclosed. 
The work is too open and above ooard. 

It would not l)e accurate to sav that in the earlv davs of the work, when 

• • • 

there were no tim(» inspectors on the job, or other safeguards imposed, there 
wx^re no opj)()rtunities. But as far as the Commission employes then were 
concerned, they, for the greater part, regarded tlu*mselves as l)ehig placed on 
their honor, and the idea held. As the for(»e was enlarged, it became more 
diversified in character and temperament, and elements were introduced that 
recjuired watching, not for any big forms of graft, but for the nn'ldcr forms, such 
as maling(M*ing, or more* plainly sp(»aking, loafing on the (lovernment's time. 
Thus was usliercMl in tlu* vrn of tlu* '"gumshoes," "as tlu* Commission time 
inspectors an* g(MH»rally known. 

The Anu^rican visitor, h()wcv(*r, when he alludes to graft refers to the 

})ulling ofl* of soni(* big (l(»al in which the (iovernment has been ''worked" to a 
razzle. Th(* (iov(*rnnient, n^prcsentcd on the Isthmus by the Canal Com- 
mission, has n(*v(*r b(*(*n successfully "worked," or have there been any big 
**rakc-()ffs." Of course, th(»re have been plenty of cases of plain thievery, and 
other forms of j)etty crim(» aimed at cheating or robbing the (loveniment, but 
these have been dealt with bv the law, and usuallv the offenders have l)een 
punished severely, for to st(*al from I ncle Sam is almost ecjuivalent to murder 
m the second degree. 

Stories have* hvvu told, although the writer does not vouch for their 
authenticity, how sonu* colU^ctors on the Panama railroad during the beginning 
of canal construction made innnense sums and wen* able to retire to a life of 
independence* and ease, a state that th(*ir length of service and previous salary 
would scarcely warrant. 'I'lie strings have* b(*(*n drawn much closer since then, 
and the opportuniticvs for nuilcting the railroad have grown beautifully less. 
As concerns tin* canal work, how(*v(*r, the amount of grafting has always l)een 
a n(*gligibl(* (piantity, and this fact will forever be one of the biggest things 
about this big undc^rtaking. 
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S^^^ct|HK uloa (»f a Idck and liiko level canal was not a new one. For it was 
HI8 HhI ^'^"'** ^"fTrl*"'***'*^ '" *''*^ enfiineerhifi; conjrress convened in Paris in 1879, 
1^9 wli "^ which the French adopted the sea level plan. At this conj^ress, 
I "I- ■ ' I (lodin dc I^epinay outlined the essential features of tlie canal as it 
is today, a lake level with a dam across the Cha<;res at (iatun. Afj;ain, when 
it became evident in 18H7 that the .sea level canal c(»uld not l»c completed by 
the old French Canal Company, a teni|»orary lock ))lan was ailopted. When 
the T'nited States took over the work in lf)04 no |)lan Iiad been determined 
upon. To decide this ([ucstion. ex-I*rcsident Iloo.sevcit, under date of June 
'■24, 1!K),>, tTeate<l an International Board of Consnitinj; Eufjineers. consistinfr 
of i;J mend)ers as follows: C.en. (Jeorjre W. Davis. Chairman, Alfred Noble, 
one of the constructing <'n<iineeis of (lie Soo canal; William Barclay I'arsons, 
enpneer of the New York undergrounrl sy.stem; William II. Burr, professor of 
enfjineerinj; in Cohunbia collej^e; (leii. Henry L. Abl(f)tt, army enfi;inc'er, whose 
observations on the topoj;i-aphv and characteristics of the canal tcrritorv were 
valuable; Frederic I*. Steanis. 'livdniulic ciifjineer of Boston; Joseph Ripley, at 
one lime chief enf^inecr of the Soo canal, and afterwards em[»loyed by the 
Isthmiini Canal ('i»nnnission as lock expert; Ilcnnan S<'husslcr, Isliani Ran- 
dolph of Chicago I)rainaf,'<' Canal fame; W. Ilenrv Hunter, chief engineer of 
the Manchester sliip canal, representing the British (iovernmeut; Eugen 
'I'incauzer, chief engineer of tlic canal at Kiel, representing the (ierinaii (lov- 
eniment; Adolplic (Inerard, civil engineer, represenling the Fiviich (iovern- 
menl; KdouanI (^u<'llennec. ccnisnlting engineer of the Sue/. Canal, and J. W. 
Welcker, cngine<'r and constructor of the North Sea canal, repivsenting the 
Holland <;()veniment. This board, on January 10, ]!)()(!, submitted two 
reports, a majority report, signed by eight membei's of whom five were the 
representatives of foreign governments, favoring a sea level canal, and a mi- 
nority report, signed by five memliers, all of whom were Americans, and in 
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favor of a lock canal. These reports were submitted to the Isthmian Canal 
Commission for consideration and the latter made a report to the Secretary of 
War on February 5, 1906, in which all of its members with the exception of 
Civil Engineer Endicott, U. S. N., favored the lock plan. Mr. Stevens, at 
that time chief engineer, submitted a statement in favor of the lock plan, and 
the Secretary of War in his letter of transmittal of the reports to the President 
also favored it. On February 19, 1906, President Roosevelt submitted these 
various reports to Congress, together with a letter of recommendation in 
which he said: 




The hydraulic core, or water-tight portion of the Dam, together with the two outer walls, or 
toes. The toes are 1,200 feet apart at the base, and the apace between is filled with an impervious 
mixture of sand and clay sucked up and pumped in by dredges from the old bed of the Chagres 
River. The toes were brought together at the top ^vhere they cap the fill. The entire Dam con- 
tains about 11,000,000 cubic yards of materia], equally divided between dry and wet fill. The up- 
stream side is riprapped above the water leVel to minimize wave aclion. 



'"A careful study of the rcixirts seems to establish a strong probability that 
the following are the facts: 1 he sea level canal would !)e slightly less exposed 
to damage in the event of war. the running exi)ense.s, apart from the lieavy 
cost of interest on the amount employed to build it, would ue less, and for small 
ships the time of transit would probably be less. On the other hand, the lock 
canal at a level of Hit feet, or thereabouts, would not cost much more than half 
as much to build and could be built in about half the time, while there would be 
very much less risk connected with building it. and for large ships the transit 
would be quicker; while, taking into account the interest on the amount saved 
in building, the actual cost of maintenance would be less. After being built 
it would be easier to enlarge the lock canal than the sea level canal. Moreover, 
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wliat Ims iKfii actuuHy <l('im»n si rated in niiikiiij,' and oiH'ratin^ the great lock 
futial. the Soo, a ni«»re important arterv of traffic tliaii the ^'reat sea level eanal, 
the Suez, fioes to support the opinion <)f the minority of the Consulting Board of 
Engineers and of the majority of the Isthmian Canal Commission as to the 
siiperior safety, feasiliilily. and desirability of building a lock eanal at Panama." 
Congress <»n June "ii). lIHXi, <UK'i<le<l upon a lock canal at an elevation of 85 
feel. That lids was the best plan to pursue lias been proved by experience with 
slides wliicli added greatly to tlie estiniate<l anioiint of excavation necessar\' 
under eith<'r phiii. 

iiii; <v\vi, A WATKit mnrxiK 

virtually a wafer liridge over which ships will pass 
■e was no mating of llie Atlantic with the Pacific 
as destroyed on Fridav. October 1(), 1913, and the 
illowcl In How into Ciilebra Cut, for lake and Cut 
ler. S.j r<-el above the level of the sea. From deep 
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Early subsidence in Gatun Dam. This occurrence caused the sensational stories in the news- 
papers in the I'niteil Stales in I9UK, to the effect that the Dam had sunk and that the foundation 
was unsuitalile for such a massive structure. The completed Dam demonstrates that the state- 
ments were entirely unfounded, and that it is as effective a water harrier as the aKc-old hills upon 
which it ahuts. 



water ill llie Alhiiilic lo deep water m the P!ieili<' the <':ui, 
long; from shore line to shore line it is about Ml miles long 
(|iiile genenillv thotighl. <ross the Istlinins from east to 
direction is from norlhwesl to soiilhwrst. and the city of I'a 
en Ira 



I is about 50 miles 
It does not. as is 
west, lis general 
lania at the l*acific 
ihout 'i-ih miles soullicasi of Crlslobal a'l the Atlantic entrance. 
Starling in the A'ttaiit[<-. a vessel enters a sea level channel 5(K) feet wide to 
(;alun, a distance of seven miles, where it will b<- lifted by a flight of three locks, 
or immovabU- wat<'r elevators, having a combined lift of 8.5 feet, to the level of 
(iatiin Lake, The lake proper to Has Obi.spo, the beginning of Culebra Cut, 
the man-made pass through the continental divi<ie, is about 24 miles long, and 
the channel through it varies from 1,000 to 500 feet in width, with a water depth 
[ 1-38 ] 
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Gatun spillway, looking from the lalce. The spillway is a concrete lined opening, 1,200 feel 
long, 285 feet wide and is situated about midway of Gatun Dam. 

[ 139] 



g r™^ I>A:^H P niVIDED c^T HE, "WOBLbB. T TN.ITED 

from 85 to 45 feet. While in the lake a vessel miiy steam at full speed. The 
channel through Culebra Cut as far as Pedro Miguel, nine miles, narrows to 
,'JOO feet, the minimum bottom width of the Canal. At Pedro Miguel, the 
vessel is ready to begin the descent to the Pacific. There is a single lock here, 
which lowers the vessel ;tOJ feet to a small artificial I>o<ly of water called Mira- 
flores Lake, which is about IJ miles l<mg and 54^ feet above sea level. The 
final descent to M'a level is made at ^[iraflo^es by a flight of two locks. The 
vessel has now |)assed over the i)ridge, and is ready to ]>rocced thnmgh a sea 
level chamiel H.^ miles to deei) water in the Pacific. This channel, like the one 
on the Atlantic side, has a hotloni width of 500 feet, but its depth is 45 feet 
at mean tide, instead of 41 feet. This difference in the depth or the two sea 
level a|)|)roaches is due to the fact that it is necessary to partly counteract a 
maximum tidal o.scill!iti<ni in the Pacific of il feet; that in the Atlantic is but 
3J fiH't; the menu sea level is the same in l)oth (K'eans. 



When plans for 
hardest prolilems to 



sea level canal wert- under consideration, (me of the 
olve was the diversion of the Chagres River. Now, 




however, with a lock canal, the Chagres is the key to the situaticm. Hy placing 
a dam acrr)ss the lower end uf its valley, its water and that of its tributaries have 
l>een impounded to form (latun Lake, The dam is, in reality, a low ridge 
of earth connecting the hills on either side of the valley, and looks as though it 
had iM'cn placed there by nature rather than by the efforts of man. It is IJ 
miles l(mg, 105 feet above mean .sea level, or 20 feet above the normal level of 
the lake, and tapers from nearly ^ a mile wide at its base, to about 100 feet wide 
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at the top. It was constructed of material taken fmin the Canal amounting 
lo alxiut 21,0()fl,0()() cubic yards. The method of construction consisted in 
I>iiil(iing; up two (Mirallel ridges or toes of earth riprappetl with rock. Between 
these two ridges, sucti(m dredges j)umj>ed sand and clay mixed with water 
fnmi the Ir^I of the Chagres river. As the water drained out of this interior 
fill, the clay mixture dried and hanlcned and formed an impervious core. 

In NovemlKT. 1!)(IS. a portion i>f <me of the nnrk toes sank into the silt and 
!«>ft mud deposited in the hottom of the old French Canal Channel which 
passed through the site of the tlam. This hml l>een anticij)ate(l by the engin- 
eers on the Lsthmns, but at the time it led to si>nsalionul .stories in the news- 
]>apers in the I'nited States, to tiie effect that the dam had sunk and that the 




The overflow from the spillway passinit out through the old bed of the Chagrea River Into tbc 
Atlantic Ocean. With the lake at iia maximum elevation of 87 feet, the regulating gates in the 
spillway will permit of the discharge of a greater volume of water than the known ; • 
discharge of the Chagres River during a flood. 



foundation was unsuitable for such a massive .structure. To allay the fears 
amused, Pn'si<lent I{,of)sevclt sent a .special boanl of cimsulting engineers to 
the Isthmus to make an examinalinn of the work in pn>gn's.s, and particularly 
of (iatiin Dam. This engineering board, consisting of Frederic 1*. Steams, 
Arthur I*. Davis. Ilenrv A. Allen, James D. Schuyler, Isham Randolph, John 
li. Freeman, and Allen Ilazen, reported on February 1(>, liM)!>, thai: "The 
design upon which work on the dam is now I>eing pntsccuted abumlantly fulfills 
the required degree of .stability and goes far Ix'vond the limits of what would be 
reganled as sufficient and safe in any less important structure." It also recom- 
mended that the height of the dam as originally proposed be reduced SO feet. 
[142] 
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Hydroelectric station, Gatun spillway, under 
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showing location of penstocks. 
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The completed flam has demonstrated the fact that it is as effective a water 
barrier as the ajje-old iiills upon which it ahnts. 

<iATlX SPILLWAY 

In order tliiit tlio lake will not rise above 87 feet and rearli the point where 
it wouhi flow over tlie cR'st and endanger the dam. a spilhvay has Ijeen con- 
structed through a rock hill nearly in its center. This is a concrete-lined 
channel I.^IK) feel Ion*,' an<l -285 feet wide. 10 feet above sea level at the lake 
end and sloping lo sea level ;it the foot. At the lake end a concrete dam has 
iK'en built in the form of a crescent SOS feet long, closing the 3S;5-fo<>t channel. 
This dam is (i!) feet above sea level, or l(i feet below the noniial level of the lake, 
and at its top there are \'i concrete piers between which there are mounted 14 
tcs to control the flow of water. The piers and the 
■ Die spiiiwav dam lo n.>.,3 feet above sea level, or 30.5 
feet abov*' the lake level. With tlii-se gates open lh<- spillway will be able to 
discharge as high as 140.11011 cubic feel (»f water per .second, a larger amount 
than the nia\iruuin known discharge of the Cliagres during a H«K)d. 

(iATlN LAKI-; 

The lake which covers an area of 103.38 sf|uare miles and ctmtain.s about 
183 billion cubic feel of water, saved excavating a '24-mile channel to the 
beginning of the c-ut through the continental divide at Bus Obispo. It also 



eleclricallv operated g, 
gates bring the height . 




makes the Cliagres River a most important factor in the success of the project, 
rather than a torrential stream that would otherwise be a menace to the Canal. 
The lake has a coa.st line of about I.OIG miles, and only about 90 square miles 
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View of Galun Lake. The lake is formed by Gatun Dam. and receives the flow of the Chagm 
River, and several smaller streams. At its maximum height of 87 feet, it will inundate 167.4 square 
miles of territory, part of which lies in the Canal Zone, and part in the Republic of Panama. It 
will have a coast line of 1,016 miles, and will be the largest artificial body of water in the world. 
It covers a broad expanse from Gatun to Bas Obispo, thence is confined to the 300-foot channel 
In the Culebra Cut section to Pedro MiKuel, During the dry season— December to May — the lake 
will remain about stationary, while in the rainy season, there will be a surplus. Thousands of 
acres of trees and jungle Krowih are being itiundated by the rising waters of the lake. 




Floating islands in Gatun Lake. These are really masses of vegetation detached from the 
swamps by the rising waters and carried out by winds into the open water. Some of them cover 
half an acre in extent, and have given considerable trouble by olutructing the lock entrance. 
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nf its (otal an-H is within the Canal Zoik-. In tlu- rainv M'asnns tlic lake will 
In* alliiwi'd to rist' Ut S7 t'l-ct abnvi' st-a level, ami thus nrnvidc a surplus fnrthe 
Ihn'i' i>r l^our niniitlis of the tirv season when the rini-olr of water in the Chagres 
hasin is low. Allowaiiee has also I»eeu nniile for <'va|ioration, .s<'<'i>a<,i\ leakajfe 
at the loek ^.'ates. ami power consunipti.m. With the lake at K7 feet there will 
Ik' stored ji little over five feet of water. 'I'hiit i-;. the lake couM he lowere<l 
five feet wilhoiil re.lmin^ the ilepth lhroii;rh Culehra Cut helow that in tlie 
approach eliannel on the .Vllaiitie si.le. Kxteiisive slmlies over a peri»Hl of 
many years of the niinfiill ami the amouni of water that will flow into the 
lake from the Cli:ij:re> Uiver and its triliularies ihiriii<r the rainy sea.Mins 
in<li<'ale that there will alwavs In- a suHieient stinidv for navi«,'ation of the 
Canal. 

'Hie Ch;mr.-s Uiver rmv- in Ihe mountains east of the Canal, is about KiO 
mil.'s lonjr. nn.l drains a ualershe<l l.lWn s,|uare miles in extent. .Vhovc Has 
Oliispo it- ri-.e i- very rapid and, as it aMend-. it flow> tlirou<,di deep and narr()\v 
<,'orjre> ean-irii; a vir\ rapid ruii-oif of tlu- raln-i. an<l Ihe riv<'r has heeu known 
tc)risea litMe ..ver J.-i feet in >i honrs. As it wiml> in an<l out of [he hills in its 
upper reaches rapiiK hccome more nnmerous and dilficnlt for the |)assaf;e nf 
the native nuiiims or eaiioe^, the only meair> of navigation, (ioinj; up the 
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river oidy the native linalni<-ii. a<le)it from Ion;,' practice in poiiiii; llu'ir hoats. 
ean snee'es^fnlly !ieirotiat<- Mie rapids. Al>ove Alhajuela. tlie river is l...rdere(i 
liy liiriestnne cHtfs Into which I lie water has for a^es lieen eatlnji its way, fonntnjj 
eave> and under;j:ronnd water ei>nrses. The towennfx clilFs are covered with a 
mass of vines ami creep»'rs wound ahoul the tn>es. which have- in some way 
found room for their rotits, all covered with hrij^ht and vari-eolored blossoms. 

[ 1 tii i 




One of the benda in the upper Chagres River. The Chagres is Ihe principal feeder of GatuD 
Lake. It rises in the mountains of interior Panama and drains 1,300 square miles of lerritory. 
During the dry season it is a quietly flowing stream, but in the rainy months it is subject to sud- 
den freshets, bringing down a great volume of water, which, during the year 1910, equaled one 
and one-half the volume of water that will be contained in Gatun Lake. 



To Ihe right of this picture is shown a gauging station, one of three maintained on the river. 
Accurate records are kept of the river stages as well as of the rain fall. The Isthmus has two 
seasons; wet and dry. The greatest recorded rain fall on the Isthmus for 24 hours is 10.86 inches; 
for one hour 5.86 inches and for 3 minutes 2.46 inches. The small picture above shows the river 
during one of the floods. 
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The swift moving river, the brilliant tropic foliage, and the towering chffs, all 
tend to belie the Isthmian poet Gilbert's lines that: 



"Beyond the Chagres River 
'Tis said (the story's old). 

Are paths that lead to mountain 

Of purest virgin gold; 



But 'tis my firm conviction, 
Whate'er the tales they tell, 
Tliat beyond the Chagres River, 
All paths lead straight to hell." 



The Chagres has two principal branches, one {the larger), known as the 
Pequeiii, rising in the San Bias mountains, very close to the Atlantic eoitst, and 
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It was necessary to go 17 miles along the Atlantic coast to get tlie proper grade of rock for the 
concrete used in Gatun locks. Large rock for the Colon breakwater was also obtained here. This 
shows the rock quarry, crushing plant, and the American settlement established there on account 
of qu^irry operations. The crushed rock was loaded in barges and towed to Gatun. Sand for the 
concrete used at Gatun locks was obtained at Nomhre de Dios, about 3S miles along the coast from 
Colon, and was also towed to Gatun in barges, Porto Bello. signifying "Beautiful Port," is the 
best haven on the Atlantic Coast of Panama. 

theotlicrtlieliKlioUiver. lietwcen Ba.-^ Ohispu and Ciiliiii- il lias -2(i hiaru-hes. 
the largc.-^t of wlnVli are the (Jatmi ami Trinidad rivers. In the dry .season 
these tributaries may be regarded as negligible, but during llie rainy months 
they, like the main river, beconie tropic torrents, with a vuIuiik' not to be ignored. 
However, such Hoods or freshets, which are of fre«pieiit occnrrciicc in the rainy 
sea.son, would have Imt slight apparent effect on the lake, for it would take the 
greatest known fitMid of the Chagres nine hours to raise the level of the lake one' 
later in the basin during the past 32 years, as 
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foot. The smallest run-off of i 
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measured at (iaiiiii, was that of the fiseal year \UM. which was about \S'i billion 
eul)ie feet. In l!»lli, tlie nm-off was ;*(>() bilHon cubic feet, or a sufficient 
c(uantit_v to fill the lake one and a half times. 

The rainy season is from May to December, and duriiij; that time showers 
are of frecjiient occurrence. 'I'lie averajie yearly rainfidl <)n the Atlantic coast 
at Cristobal during 40 years of record, has be<'n about IIS inclics and at Porto 
Hello dtirinj; four years' record, about 11!) iiuhcs; at ("ulebra, during Hi years 
of record, about S:t inches, and at .Vncon on the Pacific coast duriiifj a periml of 
P! years, about iifi inclics. The niaximuui rainfall for 'ii hours was 10.86 
inches; for one hour .j.Sfi inclics, and for three niiruites, '^.4() inches. 



Pedro Mijruel and Mirafhurs locks occupy 
(irandc. Here il was ni-cessiirv lo construct two 



ancient valley of the Rio 
all earth dams, one on the 




The concrete operations at Ciatun locks re(|uired modern handlii)); machinery. These are th« 
unloadine cahleways at <>atun docks. Hock and sand are picked up from the barges by claoisheU 
buckets and conveyed lo storage piles. 

west side ..f I'<-dro Minnie) lo<k, alx.ut 1,701) feci lonj; and lO.J feel hif,'h at its 
crest: and the otbei-. west of Miraflorcs locks, about '^.700 feet lonj;, and 70 
feet Iiif^h at its ci'cst. The Miraflore.s barrier consists of earth and rock toes, 
with an im|)crvious core fill, aud dams the Cocoli |{iv<-r, I'onninf; Cocoh Lake, 
now a pari of Panama's water su|»ply system. To th<' cast, both IV<lro Miguel 
and Miraflorcs locks ap|»n)acli close to the hills, s<» it was oulv necessary to join 
locks :Mid hills by concrete walls. 

■iiii: i.<K'Ks 

I'nder the orijjiiial plans, tlie fli^dit of two locks at Miraflorcs was to have 
been located at Sosa llill near the Pacific entrance. The change was made 
upon the recommendation of the Isllimiaii (!anal C<nnmission, approved on 
December "^O, 1907, by the President, because suitable lock and dam founda- 
tions couhl not be found. In addition, the site at Miraflores is six miles 
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Sand bins and unloading cranes at Balboa. Sand for the concrete used in the Pedro Miguel 
and Miraflores locks was obtained from Punta Chame, about 2S miles along the Pacific coast from 
Balboa. It was towed to Balboa in barges, lifted into the bins by the unloading cranes and when 
needed was dumped from the bins into cars and hauled to the lock storage piles. 




Ancon rock crusher plant and quarry, betiveen Panama City and Balboa, where the crushed 
rock was obtained for the concrete used in the Pacific locks. The side of the hiU has been 
literally eaten away to secure the large amount of rock required. 
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inland beliind hills which will effectively protect them fnim the fire of a liostile 
fleet. 

The locks under the original plans were to liave a usable length of 9(10 feel, 
width of 95 feet, and a depth over the gate sills of 41J feet. These dimensions 
were increased on January 15, 1908, in compliance with the wishes of the Navy 
Department, to a usable length of 1,000 feet and a width of 110 feet in order to 
allow the passage of larger battleships at that time contemplated. The height 
of the lock walls is about the same as that of a sis-story building. The largest 
of the present-day ships, the Impcrator, 919 feet Icmg, can be locked through the 
canal. However, most of the ships that will use the Isthmian trade route, or 




Eight of Iheae cableways. four ( 
walls. They consisted of steel towei 
cables, which carried the concrete buckets back and forth, 

that are likely to use it for many years to come, are less than 600 feet long. 
In fact, 95 per cent, of the vessels navigating the high .seas are less than 600 feet 
long. For this reason, each lock is divided by intermediate gates into two 
chanil)ers 400 and 600 feet long, respectively. This does not mean that the 
full length of 1,000 feet cannot be used if necessary, but with this division a 
saving in both water and time can i)e made in the lot'king of sm; 
There are six double locks in the Canal, three Hlgiits of twii 
side of Ihe Isthmus to lift ships fnmi sea level to the lake level, and vice arm. 
Thcv are iua<le In pairs, in order that ships can be locked IkiHi up and down at 
the same time. and. in case of accident to one set. there will be no <lelay lo traffic 
as the duplicate flight can be used. The usiible diniensious of all are the same. 
Kach lock is a coiuretc chamber with steel mitering gates at each end, and with 
the gates closed, shi|)s are raised and lowered by sim|»ly admitting or withdraw- 
ing water. The side walls are 4.5 to 50 feet wide at the .surface of the floor, 

[ l-'i-^ ] 



ill ships. 

1 locks on each 




This vieiv shows the dumping of concrete at Gatun 
the will of the man stationed in the cabieway tower, wh 
man supervising the operation. As fast as the concrete 
the mixture, ipread it out evenly. 



Locks. Every move of the bucket is M 
3, in dumping, follows the signals of the 
s deposited, men, standing knee deep in 
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perpendicular to the face, and narrow from a point 24^ feet above the floor 
until they are eight feet wide at the top. The center walls are 60 feet wide, 
approximately 81 feet high, and each face is vertical. In the six pairs of locks 
there have been placed approximately 4,500,000 cubic yards of concrete, re- 
quiring about the same number of barrels of cement. 

In the center wall of each set of locks, 42J feet above the floor, there is a 
space 19 feet wide at the bottom and 44 feet wide at the top in which there is a 
tunnel divided into three galleries. The lowest gallery is for drainage; the 
middle, for the wires for the electric current to operate the lock machinery 




installed in the center wall, and the upper is a passageway for the operators. 
To fill and empty the locks there are culverts extending the entire length of the 
center and side walls. These culverts are 18 feet in diameter and are large 
enough to permit the passage of a railroad train. From these large culverts 
there are .several smaller culverts, S3 to 44 square feet in area, which extend 
laterally under the floor of the locks and open mto them through wells. These 
smaller culverts would permit of the pas.sage of a two-hor.se cart. The water 
is conveved from the lake level through the large culverts, and thence through 
the small lateral culverts to the lock chamber, thus insuring an even distribution 
of the water over the entire area of the chamber. This reduces the disturbance 
when the lock is being filled or emptied, so that ship.s are lifted or lowered 
without undergoing any strain or violent pitching. The flow of water through 
the culverts is controlled by valves. The large culvert in the center wall com- 
municates with the chamber of each of the twin locks, so that water may be 
passed from one lock to the other of the pair, thereby effecting a saving. The 
average time required to fill and empty a lock is about 15 minutes, and the time 
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The beftiniiinK of concrL-lo work itl (iatun Locks. Liiyinti the floor and installing the lateral 
culverts. The circular holes in the floor are to admit the water to the locks, and (o empty them. 
I'he floor varies in thickness from 13 to 20 feet of solid concrete, according to the character of 
material underlyinic it, and is anchored by steel rail to a depth of !• feel. 




InstallinK ll>e cylindrical valves for the contrul of the flow of water in und out of the locks. 
The water control system of the locks consists of rising stem or Stony Rate valves, and cylindrical 
valves. The riainR stem valves govern the flow of water in the side wall culverts, and the 
cylindrical valves govern the flow of water in the center wall culverts. 
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of passage of a vessel tliroufjh the entire canal ranges from 10 to 12 hours, 
accordinf^ to the size of the sliip, and the rate of spee<i at which it can travel. 

Tlie lock gates are of the miter type, built of steel frame covered with steel 
plate, 65 feet long and from 47 to 83 feet high, according to tlieir position in the 
locks. In all there are 41 gates of two leaves each. These gates weigh from 
390 to -TIJO tons each, and. in order to reduce this weight as much as possible 
from the bearings and hinges upon which they swing, they are divided hori- 
xontally into two separate compartments. The lower compartment is water- 
tight, sufficiently Imoyant to practically float in the water. The upper half, 
however, has an opening and, as the water rises in the chamber it flows into the 
upper half and adds sufficiently to the weight of the gate to offset the increased 
pressure of the water in the lock chamber. 

The machinery for opening and clo.sing the gates, operated by electricity, 
was invented by ilr. Edward Schildhauer, Electrical and Mechanical Engineer 
of the canal commission. It con,sists of a large "bull" wheel, mounted in a 
horizontal po,sition on the lock wall, to the rim of which is fastened a steel strut 
or arm; this arm is also attached to the top of each gate leaf. The wheel rotates 
through an arc of 197 degrees, and closes or opens trie gate leaf, according to the 
direction in which it is turned. This operation can be performed in two minutes, 
and it is similar to the action of a person who reaches out an arm to open or 
close a door. _ _ 

GLAKDS AG.^INST ACflDKXTS i 

To guard against accident, the gates at the entrances to all the locks and at 
the lower end of the upper lock in each flight are placed in pairs, thus eliminating 
the chances of a ship ramming the gate which is holding back the water of the 
level above. These guani gates miter outward to give them added power to 
re-sist any blow which might be given to them. They are also available for use 
in case the gates proper become damaged, or for any reason cannot be operated. 
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Steel forms in position for side and center v 
carried on movable towers and operated on tracks. Each I 
and one-half million pounds. 
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Sliips will ncti 1h' uHowihI to I'lilcr tin* hicks iiikIit IIh'iV cmn stciim. Iiut will 
Ih> lowt-d tliroii^li l\v rlt-(*tri(' ItHniniolrvcs Dpcriitin^ tin \\iv liK-k walls. A shit) 
iilioiit tociitiTllic locks will first coitic to ii slaiulslill iil(>ii(;si(l<> the aiipniach walls 
where the ti>wiii<; loeoitiutives. two on each wiill. two r<H'w:ml and two aft, can 
attach their lines, itel'ore the shi|> can enter a l(H-k clianilier i( eneoiinters a 




tender chain which has heen [tjaced on Ihe ii|)>tn-aiii Mde of all Ihe <;ates of the 
n|iiier locks, and in IVont nt' Ihe ^niiird ^.'ales at Ihe hiwer en<l of each flifflit of 
locks, to pn-venl the <jalc> from I)ciiiir rarnriied iiy ;i sliij» separaled from the 
lowing,' locoiiiolivcs, or approacliinj,' Ihe j^ates under ils own >teatn. In o|K'ra- 
tion tlie eliain is slrctchetl acrovs Ihe lock chaiidx-r from Ihe lop of Ihe omiosin^ 
walls; when il is desired lo allow a ship to pa>-i, \]iv diain is lowei-ed into u 
frroove ill tile loc-k Moor, and is raiM'd a^ain after Ihe >liip passes. It is worke<l 
In a Indraiilieally operaled svstciii of cyliii<Iers. and i\ caj>iiKle of hrin^rin;; lo a 
slop a |(l,0(H)-lon ship, rnniiiii;; at four knots an lioiir. within 'I'.i feet, which i.s 
less than Ihe ilistaiic<- helweni Ihe chain itiii] Ihe •.'ate. 

In case these pn-eantions to preveiil aeeideni lo Ihe i^alcs fail, or in cast' it 
shoiihl Ih- neccssarv lo make repairs which would iiecessilale Ihe shultin^^ olT of 
all water from Ihe lake levels, an emerjfcncv dam of tin- inovalile tv]>e has lieen 
|>la<H'd ahove each fli^dil of locks. This da'in is a sleel Iriiss t>rid;;e' of the canti- 
lever ly])e. pivoted on the side wall of Ihe lock a|i|iroach. When not in use it 
rests upon the side wall parallel to the ehaunel. When n-tpiired for u-w it is 




The handling equipment used at Pedro Miguel and Miraflorea locks ' 
that at Gatun. At Pedro Miguel, flerm cranes, containing the mixing i 
at the head of the lock, with arms extending on either side, from % 
lowered to pick up sand and rock, as the case might be. 



entirely different from 
lachinery, were stationed 
hich grah buckets were 
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The Chamber cranes, shown here, lifted the buckets of cement from the train and transported 
them to the point dcslried. Tbc method of dumping by the Chamber cranes is very similar to 
that of the <iaiun cableways, the operation beinft controlled by a man stationed in the cage on 
the trolley arm. These cranes operated on tracks, were self-propellinK< and were used to 
advantage also in handling heavy pieces of lock machinery. 




Bcrm cranes at Mlraflores Locks. With the completion of the heavy masonry work at Pedro 
Miguel, the cranes were moved to Mlraflores Locks. The mixing cranes were slightly modified, 
and were stationed on the banks of the locks. Instead of at the head, dumping directly Into the 
aide walls, while the chamber cranes were used solely for center wall construction. This method 
eliminated the necessity of concrete carrying trains to a large extent. 
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swung across the channel, with its end resting on the center wall of the lock. A 
series of wicket girders hinged to it are then lowered with their ends resting in 
pockets embedded in the lock floor. The action of these girders might be 
compared to the dropping of the tines on a sulky rake, with the exception that 
the girders are hung on individual pivots. After these girders have been 
lowered into place, they afford runways for gates which are let down one at a 
time, closing the space between them. 
The first row of plates lowered close the 
channel to a height of 10 feet; another 
series of panels lowered brings this height 
to 20 feet, and so on until the channel is 
completely closed. With the main flow of 
water checked, the remainder, due to the 
clearance between the plates, is checked 
by driving steel pipes between the sides 
of the adjacent panels. 

When it is desired to gain access in the 
dry to the sills of these emergency dams, 
or to repair the lower guard gates of the 
locks, and the gates of* the spdlway dam, 
floating caisson gates of the molded ship 
type are available. When their use r~ 
required they are towed into position i 
the forebay of the upper lock, above the 
emergency dam, or between the piers of 
the spillway, and sunk. They are equip- 
ped with electric motor driven pumps for the purpose of pumping out the 
caissons and for unwatering the locks. 

The gates, fender chains, emergency dams, towing locomotives, and cul- 
vert valves are operated by electricity, and all but the towing locomotives will 
be controlled by operators stationed in a control house on the center wall from 
which all parts of the locks can be seen. These houses are equipped with a 
double control board duplicated to conform to the duplication in lock.s. It 
contains a representation, part model and part diagrammatic of the flight of 
locks controlled by the respective series of switches. As the operator throws 
the switches he can see l)etore him, in model or diagram, tlie progress of the 
fender chains, the movement of the gates, the opening and closing of the gate 




This gives an idea of tbe height of a 
side wall of the locks, as compared with 
a six-story building. The main operating 
culverts will permit of the passage of a 
standard sixe locomotive and train of cars, 
while a team and wagon could travel 
through the lateral culverts. 




CROSS SECTION OF LOCK CHAMBERS AND WALLS OF LOCKS 

E— These culverts run UDder the F — Walls opening from lateral 
lock floor and alternate with culverts into lock chamber, 

those from side walls. G— Culverts in sidewalls. 

H— Lateral culverts. 



A— Passageway for operators. 
B— Gallery for electric wires. 
C— Drainage gallery. 
D— Culvert in center walls. 
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The upper picture shows Ihe itiiakts in Ihc walls where wjIlt i^ Ifi in aiul fui <.>l ilii- .ulvcr 
The ceater picture Kives a view of Gatuii locks under consirutiion. In Ihe lower [liciure (he 
square concrete building in (he distance is (he con(ri>l house from which all of the lock oper- 
ating machinery will be niiinipula(etl. 
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valves, and the rise and fall of the water in the lock chambers. The system 
is interlocking so that certain motors can not be started in a certain direction 
until other motors are operated in a proper manner. 

HOW THE LOCKS WERE BUILT 

One of the most interesting sights to the canal visitor during the time 
construction work was in progress on the locks was the working of the concrete 
mixers and the cableways and cranes, now dismantled, which carried the ma- 
terial to the point where it was to be poured. 

At Gatun locks, where 2,043,76,'J cubic yards of C(mcrete were placed, the 
assembling an<l the distribution of the material was done by means or industrial 




The firsc monolith completed at Gatun Locks early in 1918, These monoliths are huge 
blocks of concrete, which joined together, make a continuous wall almost a mile long. This is 
one of the outside w^lls, and the space has been filled in with earth and rock level with the top, 
where you no^v see the steps. 
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I he upper iiieiuro sliuvvs a view looking norih from Miraflores Locks. Pedro Mit;ucl Lock 
in Ihe distance, site of Mir-^fiores Lake in belween. Spillway to Ihc righl, temporary bridge 
for the gate coniractors to the left of picture. Tbe center picture shows a view looking 
from the same lock, Ancon Hill in the distance. The lower picture presents a busy scene 
lc»ck9 when the gates were under construction. 
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electric railways and overhead cableways. From the docks in Cristobal, the 
cement was carried in barges up the old French canal, which had been deepened 
for the purpose, to a cement storage dock at Gatun, Rock quarried and crushed 
at Porto Bello, about 17 miles east of Colon, and sand dredged at Nombre de 
Dios, about 35 miles east of Colon, was towed in barges to Gatun docks. This 
material was unloaded by overhead cableways, upon which grab buckets were 
hung, and carried to storage piles. The material was then assembled in the 
mixers by cars operated under the cement shed and imder the sand and rock 
storage i)iles. Another electric railway carried the buckets of concrete to the 
bank above the lock sites. At this pomt the full buckets were lifted from the 
cars by cableways stretched across the lock site and lowered into the lock 
chamber where desired. There were eight of the cableways arranged in pairs, 




The lock walla as a whole give the visitor an idea of massive construction only. The arched 
sections, shown in the picture, connecting the main walls with the wing and guide walls, effect 
a saving in concrete and also give a symmetrical touch to the structures. 

each pair stretching from a steel tower 85 feet hi^i to a similar tower on the 
opposite side of the locks, a distance of 800 feet. These towers were placed on 
trucks on which they could be moved along tracks parallel to the locks to the 
point desired. Besides the concrete, the cableways also handled heavy con- 
struction material, such as steel forms and lumber. Their capacity was six 
tons each, and the greatest lift 170 feet for a distance of 670 feet. 

For the locks at the Pacific end a distinctly different system was employed. 
Placement at Pedro Miguel was made by means of four cantilever cranes, two 
resting on tracks on the floor of each lock chamber, and two berm cranes equip- 
ped with two 2-cubic vard mixers in the upper forebay. Each of the chamber 
cranes was 95 feet hign with cantilever arms, which extended to both sides from 
the center. Placement in the approach and wing walls was made by means of 
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derricks, which lifted the liiickets from concrete trains which ran between the 
mixer uiul c-hamlK>r cranes. 

When the heavy masonry work at Pedro MijjucI was finished the chamber 
cranes were transferre<I (o Miruflores, and <)[H'nited in the same manner. 
The lierin cranes were inodifie<i in onler tliat they might Im? <i|)eratcd on the 
sides of the l<K-ks. instead of at the head. 

The crushed stone for the cimcrete of Inrth IVdrn Mifjuel and Miraflores 
locks was supplied by rail from a lar^> quarry and rnislier plant <m the w*est 
.side of Aiicon liill near Panama. Sand was dred{^e<i at Punta Chame, on Pana- 
ma Bay, 'iii miles west of Panama. It was hauled in barfrcs to Dalboa and there 
unloatU'd by .'«])ccial machinery and hauletl by rail to tlie storage piles at the 

l(H'ks. 

MAKENC TlIK I)IHT FLY 

The work of excavation in the canal prism was divided into (wo classes, 
"wet" and '"dry." that taken out by means of dredf^'.s, and that by steam 
shovels, n'spcctively. The wet excavation, up to October '>, 1913. when water 
was admitted into C'ulebra Cut, was practically confined t<» the sea level 




Section of the north Kulde wall at Gatun Locks under construction. Thia waa one of the moat 
difficult pieces of masonry work in the whole job. The greater part of its length of 1,M# feet 
rests upoti piles driven to solid rock. To the right is seen the east wing wall of the locks. 

approaches to the (!anal, that at the Atlantic entrance seven miles to the locks 
at (ratun, am! that at the Piicilic entrance 8J miles to the locks at Miraflores. 
The largest i)art <»f the excavation, however, was acccimi>li.shcc] by steam 
shovels in Culebra Cut i)ri()r to the letting in of the water of (iatun Lake and in 
the Chagn-s .section, 'i'licre remaine<i on SepteinlK-r 1, about 9,15.'i,000 cubic 
yanis of spoil in Culebra Cut, out of a totit! of 9iJ.HGi),0<H) cubic yards. The 
iotal excavation, "wet" and "dry" for the entire canal, as originally estimated 
by the minority memliers of the Boanl of Con.sulting Engineers, was 103,795,000 
cubic yanls, in addition to the amount excavated by the French companies, 
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Entrance (o Gatun Locks from the lake. Gatun Dam on the left and approach wall In the 
foreground. Approach walls 1,H0 feet long, have been built at each end of all the locks, and as 
thename indicates, they serveas a guide to ships coming up the approach channel. Ships must come 
to a stop at these n'alls, until the locomotives which tow them through the locks make fast 
their lines. 




View of the upper gates at Miraflores Locks under construction. The first of these is com- 
pleted and partly swung open to full view giving an idea of their thickness. The gates are 
operated by electricity and may be opened or closed In one minute and 47 seconili. 
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who accomiilislufl iiJ),70H.O(lO culm* vanls useful under the present plans. This 
estimate has In-eii increust'd several times »in aceouiit o( changes in the canal 
plans, to silliii}; in the canal entrances ami in the Chu^res section, to lilides in 
Culcl>ra Cut, Utr the tenninals at lM>th entrances. an<l f<ir the dry docks at 
BallHia. The last estimate made on July 1. ]!>].'{. places the ^rand total at 
iJ3a.,'J.i:i.(KI(» cuhic yanis, considerahly more than douhle the anii>unt originallv 
estimated. When tlie canal is entirely coni])leted. the excavate<i material 
would make a line of IW pyramids, each eipial in .size to the (ireat Pyramid 
of Egypt. 

OHKIXJI.MJ 

Most ()f the w<trk in the Atlantic entrantv. alwut 5;i.l67,(IO() cubic yards, 
was acc<miplished hy two elevator dn-dfjes left hy the French, and overhauled 
by the .VuH-ricans. a dipper <ln'dp' of .Vmerican make, and a sea-going 'i()-inch 




ComplvK-d MillN froi 



Huctinn dn-dgc. ;dso nia<Ie in the rnitcd States. WhcR- the cliatuiel ran inside 
the shore line twd small hills wen' <hig out hy sleam shovels to a depth of 41 
feet, and Ilie n-niaind<*r then accomplislu'd by the dredges. 

In the l'a<-ifir entrance about (il ,48!).(M)(l cubic yards nasaccomplishe<l by 
two elevator dredges of llic IJelgian type and two Scotch elevator dredges left 
by the French and ov<'rhaulcd by the Americans, a mo<lern elevator dre<lge 
built in Siotlanil in liH 1, and a -soa-going 20-ineh suction dredge. This latter 
dredge was floated into Culebra Cut in OctolRT, 1913, and is now at work 
taking out the remaining spoil in that section. In the Pacific entrance a large 
quantity of rock was encountered which was too hard for the dredges to handle. 
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The gales under construction at Pedro Miguel. The lock k^X^S 46 in number, two leaves to 
each Kate, constitute one of the spectacular features of Canal construction. The} are? feet thick, 
from 47 lo 82 feet hifth. and each leaf or half gate weishs from ,100 to 700 tons. They are built tip 
of Kfeai horizontal girders weif^hin); from 11 to 18 tons cuch. with vertical frame work in between, 
sheathed with steel plates on each side. 




Near view of the massive lock gates showing riveting gantc on scaffold. The lower part of 
each Kate is an air chamber, so that In using it. the gate is buoyed up by the surrounding water, 
reducing the welffht on its hinges, and making it easier to move. To overcome the lifting effect 
when the lock chamber is full of water, the upper half has openings on the up-stream side ^vhlch 
allows it to automatically fill or empty, thus equalizing the weight. 
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To hreuk up tins niiiU>riiil, in titlditiim to subaqueous Masting, a Lobnitz sub- 
aqueous HK-K bn'aker was nstnl. 

CITTIN*; TIIRorciII THK IIIVIDK 

The part of the eunai on which the most work has licen done, and which 
was the hist to Ik' coniph'ted, is C'ulebni Cut, the 9-niile section thnm^h the 
continental <livi(k'. Work has iR'cn nearly continuous in this section since the 
pR-nch started i)|K'nitions in IHH'i. It is also one of the most important and in- 
teresting portions of the Canal project on account of llie dee]) cutting; necessarv, 
anit the difficulties encoinitcred on account of slick's and the disposal of s[>oil. 
When the Americans t<Kik over the work in May. 1904, they found the French 
engaged in taking; out just sufficient material to hold their concession. This 
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Close view of completed gates at Gatun Locks. There are 46 gates tn the locks which 
tigKWVK^te 98,000 (ons in wciiftit, and if placed end on end would niake a tower about one and 
one-fifth miles hiiih. The author wan standinx on the lock floor between the partly closed gates 
when this photOKraph was taken. 

they were tkiiiig with a few oh.solete side excavutors, served by small Decauville 
dump cars and IJelgiau engines. 

Work was eoiitinued with the e(piipment left by the Fn*nch until il ctmkl 
be gradually re])laced with modern steam shovels, cars and engines. The first 
.steam shovel was placed in operation on Xovemljcr 11, 1!H)4, and the last of the 
French excavators was tli.scontinuetl on June l(i, V.Ht't. On Augu.st 1, 1905. 
there wert* 1 1 steam shovels at w<)rk, but they were greatly handicapped in their 
output as they were .serve<l by olil French cars operated on lines which, as Chief 
Engineer Stevens said: "By the utmost stretch of the imagination could not 
be called railroad tracks." Work was practically stop|>ed until proper prepa- 
rations could be made for handling the spoil and effecting an organization which 
would obtain the greatest possible results from the ii.se of modem methods of 
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Thii illustrates the size to which even the smaller features of gate construction attain, i 
as the care taken in their manufacture. This steel yoke, made of vanadium, is used to c< 
the tops of the gates with the anchors in the walls. It weighs 14,000 pounds, and was subjected 
to a stress of 3,300,000 pounds before it broke. 




The operating mechanism of a lock gate. The ^vheel is a bull wheel, which, in operating, 
turns through an arc, giving the connecting rod the movement of an arm In opening and shutting 
a door. It Is 19 feet in diameter, and vfcigbt over 35,t00 pounds. 
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excavation. Tracks were pn>jH'r!v laid, a [miiKT trans|H)rtiition system in- 
mipirated, and |)ni])cr dumpijifj places liH-aled iK'fore tlie work was resumed 
on a large scale in 1!MI7. In that vear 9,177, ISd culiic yanls were taken out, 
and fn>ni tliat time to when tlie ma\iiuum of l(i,.50(i.Hi>I ciil>i<' yanls was reached 
in li)1 1. then' was a steadv incn-ase in tlie aniount of materiaf excavated as new 




Side view of cmerKcncy dam on cast wall al Gaiun Locks. In case an accident occurred to 
the tfates, aliowini; a free passage of water from the HS-fool lake level, to the sea level, the dam 
would be swuHK across ihc lock chamber and a series of wicket ifirders hinecd to il would be 
lowered with their ends resliiiK in pockets in (he lock floor. Steel Kates would then be letdown, 
one at a time, which would close the lock chamber and check the flow of 'water. 

i <liiin|> .ins. -id 1.1 u liaiii, .Irawii 
III' iisi'il ill 111.- .Iiiiu 111 (iiitun, tin- 
r I.I iliiiups wli.'ro it wii.-s merely 
• w.irk liccanic ciiHt'iitrated in a 
Miiijj. 'i'i^i f.'cl, was lu'cessarv, anil 
luliliiliv r.'.lii.-.'.l. 



e(|iii|ini.'nt was inslail.-il. 'I'raiiis .if flal 
1)V Klll-I.iii l.ie.iiii.iliv.-s .aiii.'.l 111.' s|>.>i] 
Im'akwal.-i- al 111.- I'a.-ili.- i-iilraii.-.-, fill: 
waste.1. As tin- Cut m-an-.! .-oiiiiil.-ti.iii. 
slmrt .s(-.ti.iii at Ciilelira wli.-n- tlu' 
tin- iiiiiiih.-i- .if st<-ani sli.iv.-ls lia.l t 



'I'll pri-v.-iil the H.i.iiliii 
side rmni (iol.l Hill ii.iilli 
eanals or iliv.-i-si.iiis. wlii. 
stri-ains tlial .itlii-rwis.- won 
'I'll |ir<-v.-nl 111.- wal.-r in (i 
"I 



; of 111.- Ciil.'ilie (-aiuil .liiiiiiiel wiis|iiirallele.l im each 

1.1 lias Oliispo, a .listan.e of live miles. l)y small 

■i.-.l inl.) the ('liiif,'r.'s lliv.-r the water fnim 

.1 into the (ill an.l inli-i-rii|it.-.l llie work. 

iini liii.-kiii); ii|i into llie i-ul the earthen 

111. tilt:!, was liiiill. 'I'.! the .s.inth iif 

ive H.i.iile.l till- (ill was earri.-.l off l>v the 

isioii .haniii-l. Rain ivaler llial eolleetecl 

mill. .\l (iainlioa, on 111.- n.irth. il was piimpe.! 

iiKh the 



hav.- fl.i 
111 l.ak.- fr 
1 Oetoher 
oiil.l have 



soiilli. 



1-.1 ..ff Ihl 



iliki- whi.-li was . 
Colli Hill the wal.r whi.l 
lliodran.h- an.l an ol.l l-'i 
in tin- (ill II0W.-.I noilh an. 

llii-.iii);li Ih.- .like I al IV.In. Mifrn.-I. lo III. 

liK-k wall eulviTts. 

.Ml steam shovel w.irk in Ih.- ('ill was .lis.-.iiiliiiii.-.i .in S.-|il.-mlier l.i. and 
l»etw<-.-!i that .late, an.l O.-lolii-r .5. lljl.'t. when wal.-r was a.lmitte.1. all eiinip- 
ment an.l other material, ineln.liiif; over ;{(i mil.-s .if (■.instni.-tion traek, was 
rem.)V(-d. .\f that time then- were ali.iut .'{0 steam .sh.ivels at w.irk. The 
fdllnwinf^ tahle of material excavated in the Cut an.l for the whole eanal, indi- 
cates the period of pn-paratory work, the time when the highest point of effi- 
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Section of lock wall showinij the rack rail 



in); locomotives travel. 




Towing locomotive in operation a( Gatun Locks. These machines are designed to tow 
vessels through the locks. There will be two locomotives ahead towing, and two astern to 
retard the vessel's progress if required. In towing, they will not move faster than two miles an 
hour, but a second or return track, permits them to go back at greater speed. 
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S-yanl dipi^rs were used almost entirely, am! a sluivt'l thus equipped iiveraffed 
almut 1,8()() culiic yanls per S-liour day. A euhie yard of earth ana nK-k weighs 
ahout S.fidO [Miunds, aud reprt-sents about a two-horse cart load. The work 
done liv the steam shovels would dig a eanal .W feet wide and 10 feet deep 
from ^Iailu> to Oregon, 

III tninsiiortiiig nuiterial to the dumping gnmnds lliree classes of cars were 
used — Lidgerwodd flat cars with one high side with a capa<'ity of 19 euliic 
yards, and Oliver and Western side dump cars, large ami small, having a 
capacity of 17 an<l H) cultic yards, n'spectively. To haid tniiiis composed of 
40 flat cars, ■ii: large dump cars, or li'i small dumj) cars, American locomotives 
wen- used. These trains wouhl nnike an average of 1| trips daily to the dumps, 
an average distance one way of II miles, 'nie average time eonsumc<l in 
unloading a train of flat cars at the dumps was from s(>ven to 15 miinites. This 




was accomplished l>y the use of what was known as an iinloa<]ing plow. The 
large dump cars wen' operated hy eompn-ssed air from the l<H'(miotive, while 
the sumll ilnmp cars wen* operated by hand, niid the time eonsnmed in nnload- 
ing was fntm to .'tii niinntes. 

The constant arrival of spoil trains on the duin]>iug grounds made neces-sjiry 
a quick method of changing the coii.structi(»n tracks. This uecessitv led to the 
invention by W. (1. Ilierd. formerly superintendent of the Panama Uailniad, of 
a track shifting machine. Tliis machine consists of a boom, cxtciuling fn>m 
a flat ear out over the track in advance- of the ear, to which a bl»«'k and tackle 
is attached by which the track is lifted from its \t^•^\. Another Imxiui extending 
fnim the ear at an angle with the main bcxmi pulls the track to one side or the 
()ther. hi this way track piay Ik* thrown nine feet fnmi its original position in 
one operati<m. 

In addition to the unloading plow and the track shifter for the rapid hand- 
ling of spoil, there wa.s also u.sed a machine to spread the material on the dump 
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and keep them In a uiiifonnly level condition. This spreader consists of a car 
on which has I)een placed a machine with steel wings, and it works exactly like 
an electric snow plow on the city streets in the United States, with the exception 
that the wings are operated with compressed air obtained from the locomotive 
which hauls the car over the dump. With a perfect organization, modern 
equipment, a well planned system of tran.sportation, and the rajml disposal of 
the sjjoils on the dumps, the maximum possiUle output of the steam shovels was 
obtained and maintained, and many world reconls were made 4m the Isthmus 
in excavation work. 

.\CUOSS Till': ISTH.Mt'S I\ A HVI>K011I1'L.\M-; 

Several attemjits have I>een made (hiring the pa.st few years to cniss the 
Isthmus in a heavier tlian air flying machine, but none were succes.sful until 
April 27, lOlJt, when Rol>ert G. Fowler, the aviator, accompanied by II. A. 
Duhem, photographer left the Pacific entrance to the Canal at 10 a. m., and 
arrived at Cri.stobal Point on the Atlantic side at 10:57 a. m. The route of the 
canal was followed closely, the aviator making a circle at Culebra, in order to 
obtain views of all parts of Culebra Cut. The highest altitude attained during 
the flight was 1,800 feet; the lowest height at which the machine flew was 400 
feet. The President has since signed an Executive Order prohibiting further 
flights over the Canal, or to take photographs innn a flying machine, without 
written authority of the Chief Executive of the Canal Zone. 




Robert G. Fowler's hydroblplane pasains 
over Culebra Cut. Empire auspeiuloit bridge 
In foreground. A rare picture. 



( 179 1 



gTHE T^AND DIVIDED- CTHB ^tf'ORU^D. TT XITED 

'•On thoy stnigglrd, ever onward, 

Blastinj^ stone, atui eiirlli am! men; 
Filliiij; rivers witli ra/e<l mountiiiiis; 

Filling t^ravcs with parts of men. 
lilood and hone are mixed with eonerete. 

Sweat of brow an<l fi;rime of toil 
Mark the niiigh-neek as he swelters, 

Weurv "mid the grease and oil. 
Wearv Hesh, nor fever's terrors 

Halt them as they onward go. 
Forward! Forwanll Ever Forwanl! 

Is the oidv (TV thev know." 

' * " —John Hall 



Si:vi:\TV MILLION I'DINDS OF nVSAMITK 

The greater part of the material excavated l»y the Americans in Culebra 
Cut before the dredges were introduced consisted of hani nK-k, and it was 
necessary to drill and blast il before if could Ih' handled bv the steam shovels. 
AUmt .>b.()(K),()(M) pounds, out of a total of about 70,00();0((0 pouiuls for the 
entire Canal was used. When it is considered that nearlv three cubic yards of 
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The scene of a premature explosion of nearly 21,000 pounds of dynamite at Baa Obl^m, 
December 11, 1908. About 50 men were injured and 26 were killed, among them being three 
Americans. Blasting operations are conducted -with great care, and the heavy shots are usually 
fired off after the men have qutt work for the day, although several of these premature ex- 
plosions have occurred. 
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Laborers loading well-drtll holes with dynamite near Contractor's Hill. A small charge la 
first exploded, enlarging the hole at (he bottom. Then the main charge, usually consisting of 
from 75 to 100 pounds Is placed, and exploded by means of an electric light wire. 
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niiiloriiil art' lilasUvl for eat-li [hhuhI of I'xplosivi" used, the impDrtunt part dyna- 
mite luis |)laye<l in eanal const motion can Im' readily seen. Blastinf^ powder 
was not used ti> a j;reat extent due to exeessive moisture and water in the holes. 
In onler t»> keep the steam shovels fjoinj; at faj)atnty, it was necessary to 
lihist larffc areas at a time and as much as i(i tons of <lynamite was use<i at one 
time. Ill the use of such larp- (|uantities t}f hijih explosive there have naturally 

iR^en many serious accidents 
although extreme care was 
taken in the handling. The 
most serious accident oc- 
curred in the Cut at Bas 
Olilspo on Docemljer 14, 
li)()8. when there was a pre- 
nmtun' explosion of nearly 
•ii.WHi jiounds |>lace<l in 5i 
of the ;i.'J holes it was in- 
tendetl to explode. The 
[lowder gauf; wiis working 
on the last h»>le when the 
entire charfit- for simie un- 
known reason went oflf. 
The result was appalling. 
Twenty-six men were killed, 
among them In-ing thn-e Americans, and .some 5(» injured, many of them 
seriously. Then- had hecn a premature explosion of iG t(ms a few months 
previous. May 23. lOdS, in the < hagres section of the Canal, winch is supposed 
to have Iieen cau.sed by lightning. There were few casualties, however, 
although there were many narmw e.seapes its several lumdred men were in the 
immediate vicinity. The thing most dreaded l»y the steam .shovel men, with 
the possible exceptii)n of a su(lden slide of rock, was the chance of the shovel 
digging into u charge of dynamite which hiid failed to explode. An accident 
of this naturt' iH-curred in the Cut o.n Octoljer 8, 1908, witli the result that five 
of the shovel crew were killed and several injured. A few days later another 
premature explosion of over 24,0(K) pounds m 154 holes cause<i the death of 
eight men. This latter accident was also attributed to the actiim of lightning 
n|H>n the wires which, although ccm- 
nectcHJ with the holes, wen* not <'arry- 
ing any electric current at the time. 
To prevent such acci<lents as nuicli 
as possible, many lc<'tures aii<l dis- 
cussions were held from tinu- (o lime 
among the ('mfiloyes engaged in the 
handling, storage, etc.. of explosives. 
Ueprcscutativcs of the Ncmours-Du- 
Pont I'owiler Company, which sup- 
plied a large part of the blasting 
material, exphunetl the making of 
dynamite, the right method of han<l- 
ling, and its action imder certain 
km>wn ctmditions. As a result of these 




A slant blast In Cutebra Cut. 
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discussions, it was decided to use a higli amperage current from an electric light 
|)Iant in exploding charges of more than a dozen holes, instead of by the use of 
storage batteries. Under the latter method, with the holes wired in series, in- 
stead of in parallel, there was no certainty that all the holes had exploded after 
the current was turned on. In addition to the use of a stronj; current, the holes 
were placed closer together, in order that the detonation from a nearby hole 
would explode those which would othe^^vise have failed to go off. Stringent 
rules and regulations for the handling, .storage and use of dynamite were also 
introduced and enforced to mhiimize the danger. But no rules or regulations 
c<iuld prevent all accidents witlumt cooperation of the men engagetl on the 
work. This impossiliility was forcibly demonstrated in the case of a S))anish 
laborer who, becoming impatient at the slowness of a negro helper, started to 
knock the cover off of a box of blasting caps with a machete. It is hardly 
neces.sary to say that he tlid not complete the work assigned to him. 




In making the necessary lioles for the charges, tripod and well <lrills, ob- 
taining their {>ower fnmi a compressed air main, were used. At one time there 
were as many as till of these drills at work in the Cut, and tliey were operated in 
batteries of from four to I'i drill.s. The usual depth of the hole drilled was about 
•il feet, placed about 14 feet apart, and if all the drill holes necessary for the 
work were placed end to end, tliev would etiual the length of the earth's diam- 
eter from pole to iK>!e with 1,.5(K) miles added. After the holes had l>een drilled 
they were widened at the b()tt»mi. or "sprung." by a small charge l)eing exploded 
in them. After sufficient time had ela|)sed to allow the holes to cool, they were 
charged and wire<l. All blasting took place after the men had left the work for 
lunch or in the evening and at those times a naval engagement ctmid be easily 
iniiigined by tliose living anywhere in the vicinity. At Porto IJello, where much ' 
powder was used in the quarrving of rock u series of blasts took place at one 
time when a British war ves.sel was passing close to the entrance of the harbor. 
Hearing what was thought to l)e the discharge of an Admiral's salute, the cruiser 
returned the supposed courtesy by dipping its flag. 
[ I8;i ] 
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In the Pacific entrance dynamite was empioved in subaqueous blash'ng, 
two drill harjies heiiiff used to make the necessary holes. In aadition to break- 
ing u|> hard material for tlie dredges in this section, tlie use of dynamite under 
water kept many of tliose employed in the vicinity supplied with fresh fish for 
some time. Those whose employment necessitated their going out in boats 
considered tliemselves particularly fortunate. On one occasion, a private mess 
of Canal employes was kept supplied with fish as long as such a <!iet could be 
endured bv its members. 
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Tlie greatest difficulty in tlie excavation of Culebra Cut has \)een caused by 
slides which liave from time to time i>recipitated great masses of earth and rock 
into the Canal prism burying steam sliovels and dirt trains, tearing up dirt 
train tracks, anclclosing up tlie drainage ditcli. There have been H slides and 



breaks at different times covering fnmi one to 7.> acres. Tliese have added 







9^m'^>mi^y^^ 



vi„B,lyn, 



o the drill boat Teredo. 



about a.>,(lll(l,llllli ciiliic yarils, cir iiliout i>iif-(|iiiirt<M- (if tlic f.-iliiniili.(l total of 
excavation iK'Ocssarv in tile Cut. Tho hirfje.st and nio.st tnmliie.sonie of these is 
the Ciicaraclia sliilo on llic cast hank of tlic Cut at Culchra, whicli .sturtcil in 
1S87 wlicii till- Frcncli wi-rc at work. Wlicii tlic .Knicricans started oiicration.s 
in VMI.-}. this slide apiiii became active and. as the Cut deepened at this point, 
it conliniicd to ilevelop. C.ld Hill presents a s.)li(l rock face 482 feet abo%e 
the Canal Ixiltoni belweeii Ciicaracliii slide and a slide imnieiliatel.v north, 
'riiese two slid<'s have lirokcn so far back that the slope on their outer ed^'s 
i.s awav from llie Canal. 'I'liis has led to the iiilnidiiclion of hvdranjic monitors 
which 'are eiiKa);ed in sinieiiif; the niatcrial from the lop of the slides into the 
viillcv ill llie rear of (iold Hill, in order to reduce the pressure from above. 
.Viiolher serious sliiicoiTiirrcd on the west bank of the Canal at Culchra covering 
an area of 7.") acres, and iiecessitatinj; the removal of about l(),(l(«l,(lll(l cubic 
Viirds of material. Tlii^ slide uia<le lieccssar\' the removal of maliv buildings 
of the villaKU of Culcbra which were situated iieiir the edge of the Cilt. 

'I'licre are two classes of slides. One, similar to Ciiearaclia, is caused by 
the slipping <if elav and earth on a smooth sloping surface of a harder material. 
The other, commonly called a "break," similar to the one which involved the 
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village at Culebra, is caused by the steepness of the slope and the great pressure 
i)f the superincumbent material upon the underlying layers of softer material. 

Besides sluicing, steam shovels excavated a great amount of material from 
the tons to relieve the pressure, and the Cut was terraced to prevent a part of the 
material in the slides from going over into the Canal prism. Many schemes were 
proposed to prevent slides, one, the use of a cement gun to spray the sides of the 
Cut where the mass of stone became brittle and crumbled on exposure to the 
air, but, as Colonel Gaillard said in November, 1912: "The only successful 
method of treating the slides or breaks, once the material is in motion, is to dig 




it out and haul it away until the slide comes lo rest upon reaching the angle 
of repose for the particular material then in motion." No difficulty is antici- 
[)atea with slides now that water has been let into the Cut as the back pressure 
of the water is expected to result in greater stability. What material remains in 
the slide.s in the prism will be handled by the dredges, which will continue their 
work until the ' angle of repose" has been reached. 

The .slides have caused an immen.se amount of extra excavation and many 
delays in the work, but they have demonstrated the fact that a sea level Canal 
re(|uiring a Cut 85 feet deeper than it now is would be nearly impossible to 
accomplish. It is believed that the slides would have prevented the carrying 
out of a sea level |>roject, exce[»t at an enormous expense. 




OLD FRENCH LADDER DREDGE 



rile M-u ifoini: MKtion driilui' ( .iiKhrLi. >thou ii ;il>ii\i-. nilli lis sKlcr m'sm'I. the ( iiiribboan, 

Jiiil iliiwn tlii' (-IkitiiicI. Miikiiiu up tlu< mild :itul liiiiso in^Ucri:!!. ciiiM i-\ iiik: il inlu llii'ir i>wii lioppers. 
Wlnii (ho hopiHTS ;irf fiir.il. ihi- Vkssi-K i;r> out to mm anil i-iii[>1>. I lie siulioii dri'ilut's wiTO used 
to ailvani^Ki' ill ''»■ (ill ;n (Juliin Dam. Si'vi-ral <if llu- cild Ircmh dri-ilK'-^ »i-rc repaired and 






The Coroial, the newest and moat modern ladder dredge in the Canal service. It is 
equipped with five yard buckets and can dig to 45 feet below mean sea level. 
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Part of Mimflores lock site and the Canal channel to the south of It were excavated 
hydraulically. This view shows one of the hydraulic pumps forcitig the water through pipea, 
fitted with monitors, with a pressure of 130 pounds per square inch at the nozzle, which waahe* 
the material into pits or sumps. 




After the material has been loosened and washed Into the sumps, centrifufiral dredging pumpa, 
shown here, force the material to the desired destination. Many acres have been reclaimed near 
Corozal by utilizing this excavated material. 




The upper picture ahows a view of the Canal looking north from Paraiso bridce toward Gold Hill, 
showing work proKreasiiiK in the Canal, August, 1908. The center picture Is a view looking south 
from the same point, 1948, Ancon Hill in the distance. In the lower picture taken the same year, 
the Canal Is shown near Empire. The suspension bridge near Empire may be seen In the distance. 
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Puraiso in (he French days. This was the aim uf one of (hv Irnks in iho lO-lock Cunal scheme 
when the Fronch wvro at work. On April l.t. 1904. (ho Uniicd StulCH mudc the memorable 
purchase at $-10,1100,(^0, and on May 4, 1404. Ihe property was turned over (o the Americana. 




Paraiso in the days of American occupancy, sho^vitiK Ancon Hill in the distance. The cranes 
which are also visible, show the beffinnin); of the work at Pedro Mi|[uel lx><:k. The French hmd 
none of Ihe biff tools, up-to-date machinery, steam shovels, cranes, etc., but with the equipment 
which they had they took out 78,(W0,t00 cubic yards of spoil, of which 30,0M,M0 cubic yards waa 
useful to the Americans. 
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The Cut at Bas Obispo looking south June 30, 1910. The greater part of ihe excavating jn 
this section had to be done through solid rock, and thousands of pounds of dynamite were used. 
It was in this section that the premature explosion occurred in 1908. 




Steam shovel 218 buried under fall of rock, weat aide of Canal, near Las Cascadas. This shovel 
was working on the bottom of the canal when destroyed, May 31, 1913. Several steam shovels 
have been destroyed in this manner and a number of men injured and killed. 
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A close view of the suspi-nslon hridK<^ across the Canal near Empire. This bridge is used for 
vehicles and foot posaeriKers, but will be taken down when the Canal Is completed. There will 
be no bridge aross the Caiijl, except the pontoon bridge near Paraiso, which will be swung over 
against the cast side of (he C^anal when not in use. 



Ninety-five ton steam shovel at work in Cutebra Cut. One hundred steam shovels have been 
used In (he Canal work. Culebra Cut is a term officially applied to that part of the Canal betweeo 
Bas Obispo on the north and Pedro Miguel on the south, a distance of about nine miles. The 
width of the Cut is 3H feet at the bottom. 
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CANAL FLOODED AT BAS OBISPO 




A KivJl muny ilifficulrics hitvv bovn L-noountvri-d mul oviTi-<)mi> in hiiiklini; the Canul. The 
tcreuu'Ni ilifflt-ulty in ihv vxi'uvuiinK, wiis Jul- ri> sIiiIl-s itnJ lirvuks, which cluSLtl thv drjinatcf 
dtlt'hvs, uphct ihf Muani nhorvK and (.-ovcri-d iht^ Irtu'lut. 'I'hi- watvr tliat was not carried off by 
Ihv iliversifon chiuinels, cntrrtHl ihi- Cut. nuCLiwiiatinK pumpin);. 



I I'.n I 




In the 
In the Culcbrj Cut 
diversion. To pri'vent thcst- siro-jn 
the banlES of the Canal. (hrouf{h whi 
diK ^ tunnel, which is shown above, 



ize oritcinally crossed the route of the ( 
which was the Camacho River, now called the Camacho 
« from flooding the Cut, new channels \vere dutf, paralleling 
:h their flows were diverted. In this case it was necessary to 
to conduct the water throunh the hill. 




1 lime when the Cut waa 




Loaded work train crossiag the high trestle over the Canal at Paraiso. This bridge, known as 
No. 57K, is to be taken down as soon as the pontoon bridge a little above this point is constructed, 
as it obstructs navigation of the Canal. 




Section of Culebra Cut in the vicinity of Las Cascadas after completion. Various small 
slides have occurred all along the banks in this part of the Canal. 
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Culcbra Cut between Gold and Contractor's Hills after the removal of construction tracks. 
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Engine house and yard at Las Cascadas. A very busy scene was preaenied in th< , 

vrhen a hundred or more of the engines were leaving the yard to begia their daily yroA o 
pulling dirt trains out of the Cut to the dumping grounds. 
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Men shifting track- 
track shifting machine 
into use. 



Revolving steam shovel. A few of these 
machines were used to advantage, but larger 
ones were used for the heavy work. 




Rock channeler at work. These machines were used ii 
natural foundation was hard trap rock. They cut grooves intc 
the installation of the floor culverts, after which the material v 
to disturb the rock between the culvert trenches. They wen 
Obispo where the excavation was through solid rock. 



Pedro Miguel Lock, where the 
this rock to the required depth for 
as blasted loose, the aim being not 

also used In the Canal near Bu 
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Excavated material is transported in several kinds of cars, one of which is the Western Ehimp 
Car, shown in the picture. In some of the cars, the body is held upright by a chain grip, which, 
when released, allows the body to tip, emptying the contents. Others are dumped by air. 
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Ao unloading machine at work on a train of Lidtcerwood flat cars. The unloader, actuated 
by steam from the locomotive, pulls the plow by a steel cable which coils around a drum. A man 
rides the plow, and signals the movements with a flag. 
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In order to dispose of the material from the Cut, large dumpj had to be established. The site 
of this one, known as Mirafiores dump, was formerly a swamp, but it has now^ been built up to a 
height of more than 4S feet. A large amount of the excavated material vfaa used la butldiiiBf the 
Dam at Gatun and the Naos Island breakwater on the Pacific side. The spoil from Culebra Cut 
hat been carried all the way from five to twenty-four miles. 
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A Inadi-d (rain <>f lAdaeT 


wood flat cars cc 


minK out of the Cut at Pedro Mitcuel, During the 




the Cut was at 


lui-h a iluplh below (he surroundinn levels that Ions 


inclines hud to be built, up > 


vhiib the dirt tra 


ins were pulled by two and three locomotives. 





Power stations are situated at various points along the Canal to furnish power to the 
electrically-operated machinery, as well as to light the Canal Zone settlements. The building 
shown in the picture is the Miraflores station which supplied power to the construction 
machinery at Pedro Miguel and Miraflores Locks. It is an oil-burning plant but can be converted 
to a steam plant at any time. Many of the industrial plants and all passenger locomotives are 
equipped vr'ith oil burners. 






The corral at Ancon. Corrals are located at all of the Zone settlements, and there are about 
HO animals In the Canal service, including 377 mules. The majority of them were brought from 
the United States, and all hay and feed comes from the States. 
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The immense amount of machinery used on the Canal work required exceptionally complete 
repair facilities. This is the GorKona shops, the larfceat on the Canal, where repairs were inade to 
every kind of equipment, except steam shovels, from clocks to locomotives. These shop* have 
been dismantled and moved as the waters of the Galun Lake will cover this site. The p 
repair shops will be located at Balboa, 




Repair shops at Rmpirc, showjnft the native village in the background. All major repairs to 
steam shovels were made at these shops. Steam shovels were inspected daily and the minor repairs 
were done in the field. 




Many slides have developed during the latter part of the Canal ^vork which have caused a great 
deal of damage and the excavation of much more material than was formerly estimated. This 
view shows a break on the west bank at Culebra which encroached on the village of Culebra to 
such an extent that it was necessary to move a large number of buildings, Including the hotel 
and Y. M. C. A. Clubhouse. 




A break in the east bank of the Canal near Bas Obispo. This was caused by high wate 
the diversion channel, which broke through the separation wall, carrying into (he Canal c 
IHiOOO cubic yards of material, and flooding it for some distance. The disastrous effect on 
railroad is clearly shown. 
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Telling effects of the slide In the west bank at CuJebra. Moat of this has now been cleared * 
aw^ay, and the danger of similar trouble al this point has largely poMed, because of the method 
adopted of terracing the upper levels to relieve the weight on the b«nLa. 
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Steam shovels working in (he shde at Cucaracha. This slide showed evidence of activity t 
far back as I8H7, when the French were at work on the Canal, and has been a source of troubhi 
cv«r since. 




ThlN };raphlcally portrays Ihe result of a slide which has nearly huric.I a si.Mm shovu 
Caillard, the Division Engineer, in charge of operations in Culehra Cui said: "1 know of 
IhinK that has ilone so much to complicate the enKineering problems of our work or 
and curtail the yarJagt; output as the slides." Colonel Oeorge W. Goelhals, Chairman 
Enitineer, said: "The only way to overcome the slides is by nnremiiling 
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iIHE Panama Canal Act, which was signed by ex-President Taft on 
August 24, 1912, provides for the opening, maintenance, protection, 
and operation of the Canal, and the sanitation and government of 
the Canal Zone. Authority is invested in the President to carry out 
its provisions at such time as conditions warrant. While the law provides for 
the future of the Canal insofar as its needs are now apparent, it is probable that 
situations will eventually arise requiring its modification in some respects, but 
the main object, that of transferring the great enterprise from the construction 
to the operating stage will be attained. 

.\CQUISITION OF PRIVATE LANDS 

Ex-President Taft, by Executive Order dated December 5, 1919, declared 
that all land and land under water within the limits of the Canal Zone were 
necessary for the construction, maintenance, operation, protection, and sanita- 
tion of the Panama Canal, and authorized Colonel Goetnals to take possession 
of such land on behalf of the United States. In the hearings before the Senate 
Committee on Interoceanic Canals, prior to the passage, by the Senate, of the 
Act of August 24, 1912, Colonel Goethals went on record in favor of the de- 
population of the Canal Zone, and the acquisition of all private lands therein, 
as follows: 

Senator Bristow: "What would you do with the people you have got there 
(meaning Canal Zone), now ?" Colonel Goethals: "I would drive them all out 
of there." 

Senator Bristow: "Drive them off?" Colonel Goethals: "Yes, sir; the 
bulk of tlxe people that are there now are incident to the Canal, and as the Canal 
work is completed I would return them to their native islands, or to Europe, 
wherever they came from originally." 

Senator Bristow: "Now, would you let this 10-mile strip grow up into 
jungle?" Colonel Goethals: "Yes, sir, it is the greatest safeguard the Canal 
can have." 

Senator Bristow: "You think that it would not be practicable for an 
enemy to secrete himself in the jungle and approach the vital parts of the Canal 
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through tlu' jimjjU- imm* cjisiK' than tlirougli an iiilialjited cciuntrv." Colonel 
<i(H'llials: 'Tain a-ssuniiiif; thai the Canal is [miiK'rlyth'femlcd by tlie American 
trtMips, and that llie necvssari' safcguanls have heen provided to prevent any 
such attack; under those conditiims it would In- inipossihle." 

Senator Hristow: "WVI!. if that is inq)ossiIile, then whv should the in- 
hahilantson theZone he a menace.-" Cohuiel (loethuls: "\n that they can 
give information. They will clear the lan<i and leave o|K*n spaces and enable 
hirj;er forces to concentrate ajjainst us than is possible with llie jungle." 

Article of the Cunal Treaty of February Hi, 1!)04, proviiies that all 
danniges caused to the owners of private lands or |)n>pcrty of any kind shall 
U* appraised an<l settled by a joint commission appointed by the Governments 




Joint Land (lommissioii as oriTJnizcd on March I, 1913. Left to rif;ht— Hon. Samuel Levria, 
Or. Kolanil I'. Falknvr, Mr. J. C. Luitwicler. Secretary (standinK>. Dr. Federico Boyd, Dr. Leo 
S. Row<.. 

of the I'liilcd Slates iiiid Panama, whose decisions as to such damaj^'s shall be 
(niiil. an<l whose awards sliall be paid solely by the I'nited States. Under this 
provision tlieif have been four diH'ereiil commissions, but tlie most important 
IS the last lo which was delc<rated the delicate task of adjudicating' the i-cmalnder 
of IIh' [irivate hinds in the Canal Zoih' in a<*corda!i<-c with the Executive Order 
of December.). 1!)I-,». 

The .\mcri<'ai] mcmliers of this commission. ])r. Itoland P. Falkner of 
\Vashinj,'toii. 1). < '.. ami Dr. I,. S. Itowe of tlic rnivcrsily of IVimsylvania. were 
ap[ioiiited by t-x-I'ivsich-nl Tiift on Jaiuiary 'il. llHIt. The Panamanian 
niemlMTs. itppointcd by President Porrus of Panama, were Mr. Sjiniuel Lewis, 
juid Dr. FiHK-rico Hoyd. both pnnninent hi local affairs. The commission 
met on March 1. lOlIi. adoplci) rules of j»rocedure, and l»ep;an Its hearings, 
which will pn)bul>ly not be concluded until .some time in 1!)14. 
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Visitors inspectiDg the work on the locks at Pedro Miguel. Thousands of tourists have visited 
the Canal during the last few years, iacludlng people in every walk of life from the States, as well 
s from almost every nation on the globe. 
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At the niitsrt. tlic ('oimiiission was confnmU'd with the preci'ileiit pstab- 
lishrf! Ijv f<iniicr ccimmissiinis. whicli die! not n-onj^iizc tlie riplits »>f iiccupiers 
on hiiMls. Ixil dealt niily with the owiicrs. This jiositioi) was at>andi>iied hv the 
[in'seiil (■(iiriiiiissiiiii, whirh lias made awards to tin- occii|»ii'rs as well as to the 
owners. 'I'lie awards apjiear to U- uniformly satisfaetorv to claimants, although 
then- lias U-en some eompUiint of the delay in makinj; settlenu'iit. Opinions 
liave lieen handed down from lime to time, and in the main have heen favorable 
to the (-lainiants. The rise of (iiilun Lake made it necessary to take up the 
claims of private residents in that section first, Tliis ]Ktrt of the work was 
practically com[ilcted in August, I!) IS, although payments of some of the awards 
have heen lu-ld up, due to protests from the Counsel of the United States, who 




claime<I tliat in tliese particular cases tlie commission acted without jurisdiction. 
'I'lie point at issue hits Im-cii rel'crivd to the Attorncv (icneral of tlie I'nited 
Stales for decision. 

It is impossil.le to arrive at a close estimate of the total amount to he award- 
erl ill daina<,'es, hiil it may he as much as several million dollars in case all 
private land is purchased. The work of the <ommissioii also covers the adjudi- 
cation of lan<l inun<late«| hv (latun Lake outside the houndarics of the Canal 
/one within the KlO-foot contour line. Dr. Itowe resi^rne<I in September, 1913, 
to resume his work at the I'uiversitv of IVnnsvlvania. 



In accordance with the jxiwer conferred ii]>on him by the Canal Act of 
Aiipist '24, 1()W. I're.sident Taft. on Xovemlter 14, 1912. anticipating the 
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A Bightseeing, or "rubber neck" train, -which Is takeo over the Canal nrork three times each 
week. Every facility has been given tourists to view the operations. About 75,004 people have 
visited the Canal since January 1, 1910. 




Isthmian Elks taking a trip through the Canal April 20, 1913. Note the striking background. 
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early opening <>f tlic Canal, proclaimed the f(»IIowiiifj rates of toils to be paid 
by vessels usinfi; it; 

1, On nicrehant vessels carrying passengers or cargo, $1.20 per net 
vessel ton— each 100 cubic feet — of actual earning capacity. 

"i. On vessels in ballast, without passengers or cargo, 40 per cent, less 
than the rate of tolls for vessels with passengers or cargo. 

S. I'pon naval vessels, other than transports, colliers, hospital ships and 
su])ply shi|)S. 50 cents \h-t tlisplaeenient ton. 

■I. I'pon Army and Navy transports, colliers, hospital ships and supply 
ships, $1.^0 per net ton, the vessels to be measure<l by the same rules us are 
emploved in detenuining the net tonnage of merchant vessels. 

U'he provision exem[)ting American vessels in the coastwise trade from 
the pavment of tolls bnmght forlli a protest from the Briti.sh Government on the 
grouncH that it was a violation of the Hay-Pauncefote Treaty, which provides 
"Tliat the Canal shall Iw free and open to the vessels of commerce and of war 
of all nations on terms of entire e<|uality. so that there sliall 1h' no <liscriminatIon 
against any nation in respect to the condition or charges of trafHc." To many, 
the granting of fn'e tolls to Americiin ships in the coastwise trade would not 
seem to Im? discriminating against ships of foreign nations, which are not allowed 
by law to engage in that trade. Great Uritian, however, points out that cargo 
intended for United States i>orts beyond the Canal, either from east or west, 
shipped on a foreign vessel, could be sent to its destination more cheaply, 
thrtJUgh the operation of this exemption, by landing it at a United States port 
before reaching the Canal, and then sending it on as coastwise traffic. Then, 
too, goods might l>t> shipped fnmi a port in the United States, either from east 
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or west, through the Canal, and then re-shipped to a foreign port. The British 
view, therefore, is that if it were possible to regulate the coastwise traffic so that 
cases similar to the above might be avoided ; in other words, that only bona fide 
coastwise trade be benefited by the exemption, the objection would be removed. 




Procession of Nobles of Mystic Shrine after disembarking at Cktlon. A detegatioa of about 
150 Stirioera from the United States visited the Isthmus and on Sept. 1, 1913, initiated a class of 17* 
candidates in the locks at Miraflores. 

In the letter of the Treaty discrimination appears impossible. One plan 
suggested by those who wish to make the Canal an instrument for the upbuilding 
of the American merchant marine is to charge all vessels alike, and then 
reimburse American vessels by the amount of tolls they may have paid. This 
would be a form of ship subsidy, but only in favor of the ships making use 
of the Canal. The British Government does not question the right of the 
United Stales to grant a subsidy to its .shipping, but does Ijelieve that granting 
a subsidy to ships for using tlie Canal would be discrimination in respect 
to the ccmditions of the charges of traffic. 

TheCanal tolls are based on the probable cost of operation and maintenance 
of the Canal. If American ships are granted free tolls, the cost of Canal main- 
tenance will lie thrown upon foreign shipping. However, under the present 
Act, and under the President's proclamation, it is contended that no discrim- 
ination has been .shown against foreign shipping. The probable tonnage using 
the Canal was figured when the tolls were fixed, and this tonnage included coast 
to coast shipping, and American shipping carrying foreign commerce of the 
United States. 

Great Britain also objects to the fact that under the Convention of Panama 
of 1903, vessels belonging to the Panama Government are exempted from the 
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]ni_viiiciil of tolls, and to the further 

fact tliat t<)II>i in the casi" of ships l»e- 

loiifjiiijj to tho I'lulfd Slates imd its 

citi/eiis niiiy In- fi\<'d at a h)wer rate 

tli;ni in the case of loreij^n sliips. The 

c'xeinplioii of slii[)s Itelmi^in;; to Paiia- 

lua itf^reed upon in the Ilav-Huneau- 

\'ai'iHa Coiiventioii was also a part 

of the propt.sed llav-IIerran Treaty 

(if 1!)();!. Some arj^iie that Great 

IJrifain should have no more <)bjec- 

tion to siieli all exem|)tion now than 
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Ml whether or not fon>if^n shipping 

11 have to In'ar nion- than their pro- 

rlion of the eost of maintenance 

d operation. 
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One of tlu' principal ol>je('ti<i!is to ("anal fortifications when Congress first 
took action was that the Cnited States niinlit Ih* violatinf^ its In'aties with Great 
Britain. The Clavton-Hnlwer 'IVeaty of 1S.>0 gave the I'nited States the right 
to constrnet the Canal, !)ut ])r(>vided that the com|)lete<l waterway should be 
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unfortified and forever remain neutral, free and open to vessels of commerce 
and of war of all nations on tenns of equality. Tnis treaty was abrogated in 
1901 by the Hay-Pauncefote Treaty, now in force. This treaty also provides 
for the neutralization of the Canal, but no word is said as to fortifying it. The 
objection, if there was any, is no longer sustainable, inasmuch as Great Britain, 
the only nation that had any right to object, has acquiesced in the erection of 
forts. The other great powers have constantly recognized the right and 
necessity of the United States to fortify. 

Under the existing treaty it is necessary that the Canal be kept neutral and 
open on terms of equality to vessels of all nations. It has been contended that 
this could be accomplished much more effectively by means of an international 
treaty between the nations interested who would guarantee its safety in time of 
war as in time of peace. Such a treaty, backed by England's enormous naval 
power and her control of the Mediterranean and Red Seas, is the protection of 
the Suez Canal. A similar treaty might avail for the United States under 
conditions of universal peace, but universal peace has not yet been attained. 
Nations continue to go to war in spite of treaties, and, in the heat of conflict, 
frequently ignore all laws both of usage and humanity. Treaties are effective 
when there is power to enforce them. To maintain neutrality then, it is argued 
that the United States niust have the power to do so, and in no better place can 
that power be exercised than in forts on the Canal. 

One of the greatest benefits the United States expects to get from the Canal 
is increased naval effectiveness. The Canal would naturally be the first place 
an enemy would endeavor to control, treaty or no treaty; and the other powers 
to a treaty, if there were any, would either stand aloof, or take sides in the 
international struggle which might result. The Canal is being built by Ameri- 
cans with American money and skill. If it is to remain to America, it must be 
protected; strength to resist is the best form of protection. 

To maintain neutraliW is the first object of the fortifications; the second is 
to retain to the United States what has been accomplished by its citizens. 
Keeping the Canal neutral does not mean that the United States will be com- 
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|H'lIc<! Ut ktf]» it i)|»cii tn a fiK' ill imr^uit nf I»t tiwii -iliips. nr allow hostile ships 
ill piiss tlirmijrli oil their way to liloc'kiHic or Itomlmrd an American cily, 

Tlie-e (iiiestioiis have Iweii >ettleii to 1 1n- extent that Congress has a|>|)n>j)ri- 
atci, ii|ito Jime-^;i. 1!H:!. a tt.lal of !<IlMi7(i.!>.)n for the protection <»f Die Canal. 
A report of the Fortilic-alion Board of Januarv 4. I!H1. estimates the amount 
ti> Ik- appropriated at •SW.tT.i.H'^iS. 'I'he amount e.\|iended on fortificatiims 
ii]> to June :>li. 1;M:!, \va> -SS.l 14,;{.")7..V^. The work of preparing; placements 
for I4-nieh an.l ll-iiieh ;,'iins. and pits for 1-Mneh mortars, to protect the Canal 
cntraiuo i< well under wav. 'I'liere will also lie one Ifi-inch ;,'iiii. the largest 
made, placed to protect the racifi<- entrance t.i the Canal. On the Pacific side 
the islands nf Nao^. Cnlelmi. I'erico. and Flameneo are heiiij,' ftirtified and form 
one re^erva^io||. while, on the mainhind at Itallioa. a second reservation will be 




A military Utn-v has hovn main t:ii nod hi Ihf <::inal /.tii 
This is <^iinip Klliiitl, which iici-itpics ii i-iiniiiianiliiiK tilv 
the loi-al di'iai-liim-nt of ih.- I'liiii-d Sian-s Miiriiu- i.<)riis. 



e>ta)>l)^he.l. On the Atlaiilie side lliere will he 
a)>ont a mile norlh of Man/aiii11.. Maud, on ^^llir1 
on Turo ['oini acno- Ihe hav fioin Colon, and .<n< 
In the neiL'hl.orhoud of Ihe locks. IIiom- al (ialun. > 
at Mirafloroand I'edro Miguel, inlan.l niti.- and ele 



rt on Marjrarita Point, 
■Ion is situated; another 
the inaiiilaitd at Colon. 
1 mile- inland, and those 
1 mile-., rc-ipectivclv. there 



l.e located field defeuM-s lo pr.n ide airain>l allack In landini: forces. This 
work i*l>eini,'doiic under Mie direction of l.irut. (icoiL;.'- K. (ioethals, the elder 
son of Col. (o-ori^cW. (iocihals. the l.iiilder of Ihe Canal. It is planned to keep 
on the Isthmus U CMUijianio of eoa>l arliller\ . one liatlerv of tiel.l artillery, four 
n-frimcnts of infantrv, one sipiadron of i-avaln. and one lialallion of marines, 
'i'ln- forts, and l>atlcri<'s eomprisini,' them, have lu'en named, as follows: 
At the Pacijir Icriii i ti ii.t - Kort (Jrant and l''ort .Vimidor, Ihe first located on 
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the group of islands in the bay, in honor of Gen. Ulysses S. Grant, U. S. A., 
who died on July 23, 1885, and the second, located on the mainland at Balboa, 
in honor of Dr. Manuel Amador Guerrero, first president of the Republic of 
Panama, who died on May 2, 1909. 

At the Atlantic terminus — Fort Sherman, Fort Randolph, and Fort De 
Lesseps, the first, in honor of Gen. William T. Sherman, U. S. A., who died on 
February 14, 1881, the second, in honor of Maj. Gen. Geo. Wallace F.Randolph, 
U. S. A., who died September 9, 1910, and the third, in honor of Count Ferdi- 
nand de Lesseps, promoter of the Panama Canal, who died December 7, 1894. 




Fort Sherman will be located on Toro Point, Fort Randolph on Margarita 
Point, and Fort De Lesseps on the mainland at Colon. 

FORT GItA.VT MILITARY RKSKHVATION 

Battery Newton, in honor of Maj. Gen. John Newton, U. S. Volunteers 
(Brigadier General, Chief of Engineers, U. S. A.), who died May 1, 1895. 

Battery Merritt, in honor of Maj. Gen. Wesley Merritt, U. S. A., who 
died December 3, 1910. 

Battery Carr, in honor of Brevt. Maj. Gen. Jos. Bradford Carr, (Brig. 
Gen. U. S. \'ol.s.), who died Fel). 24, 1895. 

Battery Prince, in honor of Brig. (Jen. Harrv Prince, U. S. Vols. (Lieut. 
Col. U. S. A.), who died August 19, 1892. 

Battery Warren, in honor of Maj. Gen. Gouvemeur K. Warren, U. S. 
Vols. (Lieutenant Colonel, Corps of Engineers, U. S. A.), who died August 8, 
1882. 
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Battery Buell, in honor of Maj. Gen. Don Carlos Buell, U. S. Vols. (Colonel 
Assistant Adjutant General, U. S. A.), who died November 19, 1898. 

Battery Burnside, in honor of Maj. Gen. Ambrose E. Bumside, U. S. Vols. 
(First Lieutenant, Third U. S. Artillery), who died September 13, 1881. 

Battery Parke, in honor of Maj. Gen. John G. Parke, U. S. Vols. (Colonel, 
Corps of Engineers, U. S. A.), who died December 16, 1900. 

FORT AMADOR MILITARY RESERVATION 

Battery Smith, in honor of Maj. Gen. Charles F. Smith, U. S. Vols. 
(Colonel, Third U. S. Infantry), who died April 25, 1862. 

FORT SHERMAN MIIJTARY RESERVATION 

Battery Howard, in honor of Maj. Gen. Oliver O. Howard, U. S. A., who 
died October 26, 1909. 




Battery Baird, in honor of Brig. Gen. AKsalom Baird, who died June 14, 
1905. 

Battery Stanley, in honor of Maj. Gen. David S. Stanley, V. S. Vols. 
(Brigadier General, U. S. A.), who died March 13, 1902. 

Battery Mower, in honor of Maj. Gen. Joseph A. Mower, U. S. Vols. 
(Colonel, Twenty-fifth Infantry), who died January 6, 1870. 

Batten/ Kilpatrick, in honor of Maj. Gen. Judson Kilpatrick, U. S. Vols. 
(Captain, First Artillery), who died December 2, I88I. 

FOHT KAXnOLFH .MILITARY lti:Sp;RVATION 

Battery Tidball, in honor of Brig. Gen. John C. Tidball. II. S. A., who 
died May 15. 1906. 

Battery Zalinslci, in honor of Maj. Gen. Edward Lewis Zalinski, (5th U. S. 
Artillery), who died March 10, 1909. 

Battery Webb, in honor of Brevet Maj. G«n. Alexander S. Webb, U. S. A. 
(Lieutenant Colonel, 44th U. S. Infantry), who died February 12, 1911. 
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liaticry Weed, in honor of Bri};. (icn. Stephen 11. Weed, I'. S. Volunteers 
(Captain, ftth V. S. Artillery), who was killed in action, July 4. 1863, at Gettys- 
burg, Pa. 



. S. Volun- 



FOllT Di: LKSSKPH MILITAUY HKSKKVATION 

Itattcri/ MtmjttK. in honor of Brij;. (ien. ("liurle.-* II. Morjjan, 
teers (Major, 4tli Artillery), wlio died Deeeniher ■^0. 1S75. 

IIHKAKWATKUS 

'I'o protect Colon harhor from tlic violent northers which occasionally 
occur (lurinj; tlie winter months, and which often made it un.safc for vessels 
to lie at anclior while they were in |)n)^ress, and also to reduce to a minimum 
Ihe amount of silt that may lie washed into the Canal <'hannel, a breakwater 
exten<ling in a northeasterly direction from Toro Point has Wen built out 
into the bay. Including its shore connections it is 11.700 feet, or a little over 
two miles long. It is a tre.stle fill, and contain.s about 2.840,000 cubic yards 




Toro Point, at (he Atl; 



he Cunal, which is beint; fortified. 



t>f rock. \n end)aiikment was first built up to within l.j feet of the surface of 
the water aiul the piles for the trestle were driven through this fill. From the 
trestle, which was double tracked for nearly its <'ntire length, rock quarried at 
Toro Point and excavated from the Canal prism was tlnniped to form a core. 
This COR! was then armored with hard rock brought from the (piarries at Porto 
Itello. The breakwater is l.> feet wide on the top, and is ai)ont 1(» feet above 
mean sea level. It is proposed to build an east breakwater, about 7,000 
feet long, on the ()ppoMte side of Mmon Bay exleii<iing out from Coco 
Solo Point. 

Oti the Pacific side, a breakwater e\ten<ls from Balboa to Xaos Island, 
nearly parallel to the Canal cliamiel, for a <lislance of about 17,000 feet, or a little 
more' than three miles. Like the Toro Point breakwater, it is a trestle fill. It 
is practically a continuation of the Balboa dumps, and contains about 18,000,000 
cubic yards of earth and rock taken from ("ulebra Cut. It varies from 20 to 40 
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feet in heif;ht aliove itu-an soa U'vi'l, and is from 5(( In ;t,{M)(( feet wide at the top. 
A lin.'akwa(er is not neccssarv at this ]>(>int as a protcetion apiinst stomis to the 
harbor at Ballxta, Imt it serves tn divert a swift eross-eurrent that would carry 
soft material from the shallow harlnir of Panama into the Canal channel. It 




Toro Point breakwater. In order to prolecl the Cristobal docks and the Atlantic entrance 
to (he Canal from heavy seas, a breakwater has been built out from Toro Point, on the opposite 
Hide of Limon Bay. It in over two miles loni;. and is armored with targe rock brought from 
Porto Bello. 

also ftiriiis a rail connection iK'twccn the mainland an<! the islands wliere work 
on the I'ortilieatioiis i-c(|uired the transfer t)f innch construction material. 
I'nder tlie c<»ncessioii from ('olomt)ia under which the l*anama Railroad oper- 
ated, anti wliieh was transferrcil to the Republic of Panama, it was stipulated 
that tlie ^roiip t»f isIaniU. of whicli Naos is t)ne. .shi>ultl he eorniectetl hyrail with 
the nuiinlaiitl, antI the completion of the l)reakwater has served to fulfill this 
condition. 

i.lCIITINti 'I'm-; <AN.\L 

Due to the complete .system of ai<is to navijintion, which is heinj; installed 
tlirouj,'hoiit its entire leiif^lh. shi[>s will be able to pass throUfjh the Canal as well 
l»y ni^ht as l>y tUiy. In the whole Caiml there are 'i'i anj,'les, eij,'lit of which are 
in Culebra Cut. and in orilcr that ships can make the proper turns at these 
faufjenls, raiifje lij^lits, beacons, and lij:;liteil lnn>ys arc beiiif; placed. The 
ran;,'e lii,dit towers are locatcti on the lonjjer taugenis, aiul consist of two lights 
placed .me behiiiil the other, in onh-r to prohmj; the sailinj; line until the proper 
moment for iiijikiiif; llie turn. Tlicy are siluateil on land. aii<l it is iieces.sary to 
keep Imrhn.s eleared of jimyl<- jri-t.wih, which, if left idone, would soon t)b.scure 
the li{,d,|s. 

'I'he low<Ts are of i-eintoree<i eoncrele aiiti of several .liiVcivnt designs; the 
more elaborate .slnietiires will be u.scd on the (latun hwk.s, and in the Atlantic 
and I'acilie sections, where they are clt)ser to the sailing lines of the vessels. 
In Culebra Cut, where range lights cannot be used t<) advantage <m account of 
the height of the banks, beacons have Im-cu j)laceti, three at each angle; between 
[ :i2S 1 




One of the lighting (onrers under con- Lighthouse at Toro Point which is main- 

Btruction. These towers will be equipped tained by Ihe Panamanian Government, 

^vilh powerful lights. 
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these there are intermediate lieacons in pairs, one on each side of the Canal. 
The lieacons are also built of concrete. Throughout the Canal entrances, and 
Gatun and Miraflores Lakes, lighted buoya are placed about one mile apart to 
mark each side of the channel. At the Atlantic entrance there is a light and fog 
signal station at the end o{ the west breakwater, and there will be another 
lighthouse on the east breakwater when that is completed. 

Acetylene gas and electricity are used in all lights, the latter where the 
lights are conveniently accessible. The candlepower of the range lights will 
vary, according to the length of the range, from about 12,000 to 300,000 candle- 
power. The most powerful lights will be those marking the Atlantic and 
Pacific entrances, visible from 12 to 18 statute miles. Mr. W. F. Beyer, assis- 




The site of the proposed harbor and terminal works a 
a dry dock capable of accommodating any ship that can ui 
work on shops and hartior has been begun. 

tant engineer in the office of tlie .\ssistant (MiieF Engineer, is in charge of the 
work of the Ijighthonsc Subdivision. 



The amount of trafHc that will require terminal facilities after the opening 
<if the Canal is problematictj. The Canal C(unnii.ssion, however, has liased it.s 
plans on a liberal estimate, and work is in progress on new docks at Cristobal 
and IJallMia. The facilities at Cristobal consist of three new piers. Xos. 15, 
Hi ami 17, with a total w^ater frontage of 3,890 feet. In addition to 378 feet 
fn>ntage at the head of the sHp for small boats, and are of sufficient size to pro- 
vide berthage for five vessels of 10,000 tons each at one time. Dock 13, 43({ 
feet long, is the smallest of the tually an extension of Dock 1 1 , 

built several years ago. T ' . j s the water front 
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at Cristnlial. aii<l is ri<)w used wlu'ii thr old wharves al Colon art" crowded. 
Dm-k 17, 1.(14^ tWt lonj;. is tlu* only oiii' to liavi' water froiitaf^e on ImiIIi .si«ies. 
IliHini has lnTn left for two athtitioiial piers. Imt their eiwistruelion will Ije 
deferred until the nwessity then*for develops. All the d(H'ks are pnjtccted by a 




Drttlk'i 



mole or hn'akwater e\t<-iHliii<; out froui >li<>re on the seawanl side, marking the 
lioutidarv line Itetwt'eii Caiuil /one and I'anaiiuniiau Avalers. In (\>]on, the 
I'anania railroad owns several old wharves, wliih- the Itoyal Mail Steam Packet 
Coiupauy has its own wliai'f whi<-li it phiiis to enlarge. In addition, there are 
Doeks IS and It on the French Canal, midway hetweeii Crisloha) ami Mount 
Hope, now used prin4'ipally in nrdoadiu;; Canal supplies, and wliieli willprol)ai)lv 
he eonlinu<'d in serviee. 

At Itall>oa, the piers for eonimerrial use will he plaeed al n^hl anj^les to the 
axis ol" the Canal, with their ends ahout '-'.(i.'.d tVet I'lom the renter of the ,500-fool 
chaiiiiel. Thev will Ik- alxnit l.oriO feet I(.n^' and '2()i) feet wi<le. with 300-foot 
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slips between. The construction of one pier only will be undertaken at first, 
but room has been provided for four more. The old French steel wharf, 1,000 
feet in length, and from 2,000 to 3,000 feet of berthing space in front of the 
permanent shops will be available when required. 

The superstructure of the piers at Cristobal and Balboa will consist of one- 
story steel slieds, having a clear height of 25 feet. They will cover the entire 
¥iace, with the exception of about 18 feet along each side and the outer ends, 
he wharves adjacent to the repair shops at Balboa will not be provided with 
any sheds. The total enclosed floor space at the new Cristobal docks is about 
218,700 square feel. The track arrangement consists of a track along each 




edge <)f the piers, and two depressed tracks through the center of the sheds, 
bringing the car floors level with the floors of the sheds. 

In view of the uncertainty as to the amount of freight that may be handled, 
it was decided to forego the installation of expen.sive cargo-handling machinery 
at the docks. At Cristobal, with a range of tide of scarcely a foot, freight 
requiring transfer can be handled by ships' booms, supplemented by blocks 
attached to elevated girders akmg the sides of the pier sheds. At Balboa, where 
the average range of tides is close to 13 feet, electric cranes will be used, in 
addition to a floating crane for heavy cargo. 

DRY DOCKS 

The main dry dock will be at Balboa, in accordance with the wish of the 
Navy Department. It will be able to accommodate any vessel that is able to 
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c'.|iii|.tii>iil l.n.L |,:ilu^,i. :iii.l |.Huvi' |,hMil iii;ii-liiMri'\: \v;it<'r aiul land 

i.|iii| Ill ivI.iiiK'.l tor (III- Miiiiiili-ii.'iiK'i' lull] .i].i'r;iliuii .if llii' ( '.-mill : nillilljr 

li.i I .111.1 i.|iii| Ill 1.1 llir IViiiiiiii.'i riilli'niiil: iiii'i'li;iiii.':il ii|i| iiii'iilii^ c'oiiiii'rtnl 

uilli III. iciliii.. i.l.iiil l'..ilii:r;,li..ii.:.nM -I:,!,-.- iiliiiil: »ln'li'~~ >l;ilii>ii.'<. etc.: 



.il I 



..I ii{..iii i..|i 



II,. I l,> iii.llil.liiiil. mill 



ii|ii 



llr Iir I,<llu 



iii.il I i<'[i:iii i<'.|iiii.'.l ill I'oMiiiK'i'i'iiil M'>~<-K. mill iiiakiii;.^ of vni'li repairs 

., iM.n 1. I,, |. III.. I In ,.,.,!,. .1 III.. Iiill.-.l Slali- \avv anil vi-ssil- hi'liinp;in(; 

l...,llii M III. U.iiK nil III,. ii,.» .|i,,|i~ »a- l.'^'iiii I'liriv ill l!ll:<. and 

»ill 1... ,,,iii|.l..|.'.l III I .hiiiiiiirv I. Hilt. I'lii' traii4<'i' ,il' lln'Ciirpiiia .shop 
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work and equipment to Balboa and other points, made necessary on account of 
the abandonment of the town of Gorgona consequent upon the rise in Gatun 
Lake, was effected and the old shops demolished during July and August, 1913. 
The new shop buildings are constructed of steel frames with roofs of heavy tile, 
made on the Isthmus. The sides and ends were left open for ventilation and 
light, protection from sun and rain being afforded by wide, overhanging eaves. 
All shop machinery will be electrically driven. Until future requirements are 
known, the marine shops at Mount Hope will be continued in service, and as 
Paraiso has been made dredging headquarters for the next few years, the old 




Floor of the nenr concrete lumber dock at Balboa. 

shop buildings at that point will be fitted up and used in making repairs to 
dredging equipment only. 

GOVFRN.MENT COAL AND FUKL OIL BI"SINESS 

The main government coaling plant will be situated on the north end of an 
island, opjwsite Dock 11, at Cristobal, near the Atlantic entrance to the Canal. 
It will \)c fnini 1,700 to 2,000 feet in length, 300 feet wide, and will be caj)able 
of handling and .storing ,300,000 tons of coal. Subaqueous storage will he 
provided, as it has been determined that coal disintegrates less rapidly when 
under water than when lying expo,se<l to the air. This plant will have railroad 
connection with the mainland by means of a bridge of the vertical lift type 
crossing the French Canal at a point between Cri.stobal anti Mount Hope. The 
coaling plant on the Pacific side will be at Balboa, an<! will have a length of .500 
feet, width of .'540 feet, and water frontage of 1,300 feet. It will be capable of 
handling and storing 210,000 tons of coal, including 100,0011 tons subaqueously. 
The coal-handling equipment for both plants was purchased in August, 1913, 
and at Cristobal consi.sts of a system of unloading towers, stocking and re- 
claiming bridges, reloaders, and 10-ton automatic electric cars for conveying. 
1 235 1 
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At Balboa, Ihe equipmont is much the same, with (he exception that four of the 
(loviIiU- cantilever cranes used in huiUlinfj Pedro Mif^iiel and Miraflorcs Locks 
were suhstituted for tlie stm-kinji and rccUiiniiuf; hridf^s. The cost of this 
cijuipnient is ^LHS-'LHT, and deHvcries are It* Ik- made in jKTiods ranging from 
six to :t() months. 

P'acilities will also In- provided at ("risto))al and IJallxm for supplying 
shipping; and the Canal with fuel oil. 'I'o this end two steel tanks have l)een 
erected at each tt-nninal with a cnndiined .storage capac'ity of 100,000 barrels. 

I'ltlVATK COAI. AM> KCKL OIL STOEtAIJK 

There has iH-en a lively interest .slntwu on the part of dealers in coal and 
fuel oil in the United States and Europe in the selling jiossiljilitics of these two 




OilstornKC tanks in the forvtiroiind. Ancon Hill in the distance. 

<'onnnodilics <in tlu- Istlinuis after the completion of the Canal. This display 
of int<Test iiidu<'('il the (iovrniniciil to make known its policv toward these 
enter|iriscs in Ihc early part of l!ll.'{. Tlie plan announced is to keep ct>niplete 
control of the Icnninals. wat<T frontage, and transportation i>y land and water 
aero.ss the Isthmus. an<l lo that <-nd, n.. lami n<ir land under water that may be 
needed later by llie Iriiled Sljites will he leased. Jt will not be the policy 
of the (iovenimeut. however, to monopolize the fncl busJTiess, aTid every means 
will be taken to encourage the establishment of private coal and fuel oil depots 
on the Isthmus under proper conditions. It is believed that the duplication 
of eoal-haiidling machinery would be undesirable, and the (iovenmient, there- 
foR', will install modern machinery ample for private, as well as for it.s own 
purposes. Acting under this theory, the Canal Commis.'^ion in July, 1913, 
announced its readiness to a.s.sign space for fuel oil depots at either end of the 
I 2:J6 1 
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Canal under revocable leases or licenses. Coal storage space will be similarly 
assigned. Private dealers, both in the United States and abroad, made some 
objection against the revocable lease plan, and in one or two instances expressed 
a preference to attend to their own coal-handling, but as evidence that the 
Government's plan is not discouraging these enterprises, applications had been 
received up to September 1, 1913, for 169,000 tons of private coal storage space 
at Cristobal, and 6,500 tons at Balboa. A number of applications had also been 
received for space for fuel oil tanks. 

BONDED WAREHOUSES 

The Canal Commission has not yet taken up the matter of bonded ware- 
houses, and is probably reluctant to do so from the fact that the control of 




Telpher plant, which has handled practically all of the 



the Canal work. 



customs at the Canal Zone ports of Ancon and Cristobal is vested in the Panama 
Government. With the approaching completion of the Canal, the question has 
been agitated to some extent, and in the 1913 session of the Panama National 
As.sembly, a law was passed that would permit bon<led warehouses on Pana- 
manian territory. Opposititm to allowing private persons to erect warehouses 
devei()j>ed, and Panama is now considering the advisability of building its own 
warehouses, with a view of leasing space therein, 

NEW FLOATINa EQUrP-MENT 

In order to insure the expeditious handling of the massive lock gate 
leaves, when repairs become necessary, as well as for commercial and other 

[237 1 



crop I^AND nrVIDED c fHE W ORbP. IIKITEP 

CiiiiJil tifi'*!-. am) frciuTJil wn-c-kinj; [mqniscs, the (■(mtriicl fur the erection of two 
floiiliri^r craiu'-i of tin* n-vnlvinn tyjM' has iK-eii iniulc l<) the Deutsche Maschinen- 
fal^rik A. (i. of DiiUlnir^. <ierinunv. siitisfaclorv pmpusuls not having l^een 
received frnni AiiU'ricati firni>. Kaed crane is nf -iMt tons capacitv, and consists 
of a -l>-el [loiitooii l.»i» feet lotij:. HH feet \vi<U\ ami of a depth o'f 15 feet nine 
iiielu-t at llie -iiie-.. ami Hi feet eifrht inches at the center, su[>lK>rting a super- 
-.tnu-liire ill tlirec [>arl%; first, a fixeil mast; second, a revolving "Ir-U," and third, 
an arm (>rjil>. the latti-r provided with a main and an auxiliary hoist. The 
crane-, will nul lie -elf-prnpclling. hut will contain a jMiwer generating installa- 
tion for llir o|icralioii of tlic crane inechanisni. 

For liaiidlint,' vessels of tlic largest size at C'rislobal and Balboa two 
powerful harbor lugs will be piirchasi'd. Two colliers, to cost not to exceed 
!?(l.fHKl.(Kl(l each, and to have a cargo capacity of W.OOO t(Uis each, have been 
autliori/cd by ( 'oiigre-.-, for use at the ('anal termini. 



■i.ii\[ \M.\r 



i:s AMI mii,i)F\<i 



IIk' type of construction of tlie permanent 
icw of tile depopulation of the Canal Zone, the 



Mtieh sitldv has lieeii 
lings of Ihe (anal. In 

berof iiermaneiit towns will be limited. " lialboa will Ik- the .seat of govem- 
lent, and the lieadijiiarters for most of the eniploves in the administrative 
f the permanent organization. The operatmg force at Gatun Locks 



branch of the permanent 
will live in the presi-nl vil 
Miguel and Mirallores l^ieks 
on Die lill at IVdro Miguel, 
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Obispo. l,as Cascadas, Rm|)irc, Culebra, and 
xistent, will eventually be 




( its ] 



CpHB T i^\Jffl niVIDED ^g njBJW OR^Pi TTMITED 

al)!in<l(med, leaving Pedro Miguel, Paraiso (temporary dredging headquarters), 
and Gatun as the only inland towns of the Zone. The villages in the lake area, 
Boiiio, old Frijoles, Bueuavista, Aliorca Lagarto, Tabemilla, San Pablo, and 
Mnmei disappeared in 1911, when the lake first began to rise. With them 




Dredges at work 



ing the last barrier in Atlantic entrance. 



vanished a number of old and familiar landmarks, such as Stephens' Tree, 
which encroached on the old Panama Railroad right-of-way near Ahorca 
Lagarto, and, although not a fact, was popularly suj>posed to mark the grave of 
John L. Stephens, one of the founders of the railroad. The villages of Ciorgona 
and Matachin shared the same fate in July and August, 1913, and Mirafiores 
was razed in SeptemlK*r, 1913. Gorgona was one of the oldest and most 
populous settlements in the Zone, and as F. X. Otis narrates in liis Ilistorv of 
the Panama Railroiid, pul)lished In 18G7, was '"noted in Ihe earlier davs of 
C'hagres River travel as a place where the wet and Jaded traveler was ac- 
customed to worry out the night tm a raw hide, expo«'<l to tlie insects and the 
ntin. and in the moniiug, if he was fortunate, regale himself (m jerked In'cf and 
plantains." Gen. T'. S. (irant, then Captain Grant, spent the night there 
while crossing the Isthmus prior t<) the advent of the railroa<l. 

For the ]nir[»ose of [jrocunng a mo(U'rn and pennanent type of architecture, 
s|H'cial arc'hitccts have been employed, and to them has Ix-en committed the 
work of |)reparing designs For all pernmnent structures, including machinery 
Control houses at the locks, water works, iiy<lroolectric station, pul>Iic buildings, 
and quarters for employes, A new administration building to cost al)out $47;>.- 
000 is under erection on the west side of Ancon Hill, overlooking from a knoll 
the new BanM>a townsite. It will l>e constructed of structural steel and hollow 
ctmcrete blocks. The remainder of the permanent buildings will probably 
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be iif riinrn-t*? (inj»lni<'!i4m. The Ballwia Uiwnsjlf will Ik- laitl off in acfordance 
witli Ihe most appmved ideas, and with the view of making it a model town, 
{neliiding the iMrautificatJon of its surround iags, as well a^ the ground*) about 
ibe lock*, the servires of a landst-ape architect were enpaped in Julv. 1913. Thr 
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Dock* BI CrisKihal und<.'r i 
of (he Canal CommlaBion is being c 
plan* Include extcniiiVF plantH al Balboa o 



Wlih rhc Canal praclically compleicd, the attention 
Bled on Ihe permanent terminal facilities. The pres«nl 
the Pacific, and at Cristobal near the Atlantic cnirance. 



t'oni mission at Fine Arts was ilelegated by Cunf|;res8 to supervise the permanent 
buildinfj work, and it has made suggestions from time to time. 

FKHftlANKNT OHOANIZATION 

The Act of C(mfjn.\ss of Aiipii-it 34, 1012. pnividcs for the appointment of a ' 
governor of the Panama Canal, when in the judgment of the President, the ' 
work of eon.striiction shall be sufficieiilly H<lvuncf(l toward com|>lt-tiun as to 
render the further .lervice.s of the Islluniini Ciiniil (lommi.fsion unni'ccs.sjiry. 
Tlie appointment is to Ir« made by the Presidt-nt. by and with the advice and 
consent of the Senate, and is etTective for a jK-riod of four years. The salary ia 
$I(),00(t 1M.T annum. President Taft. previous to the expiration of his term i 
of office, allowed the fact to Inyome public that he intended to dissolve the J 
Commi-ssitm antl appoint a governor. Some Members of Congre.ss opposed the f 
plan, one declaring that it wa.s not tlie purpose of the Act to abolish the Com- I 
mi.Hsion until it hiid completed its work. President Taft's term expired j 
without any further move in this direotitm. I 

With the advent of the Democratic admini.stralion. It was the general ] 
opinion that Pre.sident Wilstm wtmid give the matter thorough stmly before J 
taking any steps toward abolishing the Commi.ssion. This has |m>ved to be j 
the ca.sc, and it .seems to be the common understanding that Ihe President has 
formed the opinion that the status of the Conunt-ssion .shouUl remain unchanged J 
until Ihe great work is entirely finished and the Canal ready to be officiuly | 
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opened. The health of one of the members of the Commission, Lieut--Col. 
D. D. Gaillard became undermined in July, 1913, and he was oblieed to return 
to the United States, at least temporarily. While no definite plans for the 
permanent organization have yet been announced, Colonel Goethals has stated 
m hearings before the Senate Committee on Interoceanic Canals that the esti- 
mated numl>er of employes required for the operation of the Canal, exclusive of 
civil administration and sanitation, and of the military establishment, would 
l)e 2,500. The ensuing yearwill witness many changes, all tending toward the 
placing in effect of the permanent organization. 

The new director, when appointed, will, in connection with the operation 
of the Canal, have control and jurisdiction over the Canal Zone, and will perform 
all duties in connection with the civil government of the Zone, which isto oe held, 
treated, and governed as an adjunct of the Canal. The law provides for one 
district court with two divisions, one including Balboa, and the other including 
Cristobal,' each court to have jurisdiction in felony cases, and in all causes at 
equity, admiralty, and all cases at law involving sums exceeding $300. In 
addition to a district judge, there will be a marshal and district attorney, each 
holding office for four years. The Circuit Court of Appeals of the Fifth 
Circuit of the United States at Xew Orleans, will have jurisaiction in all appeal 
cases. The provision of the law requiring trial by jury has already been made 
operative by the President's Executive Order of July 4, 1913. 

WIRELESS COMMUNICATION 

The Darien naval radio station to be built at Caimito, a point in the Canal 
Zone about midway between Colon and Panama, will be one of the most power- 




New dock No. 16 M Colon under conatructlon. Part of the Cristobal ti 
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fill in the wiirhl, aiul will cstulilisli direct ounmimication between the Isthmus 
and Washinjilon. In power it will Im* the same as the (lovemment's station at 
ArliiintiHi, Iml in the size of its tcm-ers. it will exc-eed the latter. The sending 
mid n'ceivinjr radius «-ill lie iiomiiudly S,OIIO miles, sci that rnmmunieatinn may 
he hehl ilin-et with the Arliiijjtim station. iiistea<l iif ria Key West, as Inrmerly. 
It will 1h' ahle to send !iiessai;<'s as Tar as \'aldivia. Chile, 4'^1 miles stiuth of 
Valparaiso; to n-aeli a vessel aiivwhere aloiijr the eastern coast of the United 
Stales, or midway iM-tweeii New S'ork and (iiWraltar; and to communicate with 
the island of S(. \"iiiceiil. MM miles west of Africa. There are three other 
win-less stations on the Istliinus. not inehtdiui; one at I)<K-as del Tom, main- 
tained liy the I'liited Fruit Comiiany. These an- at Porto Hello. Colon, and 
Ballioa. an<l all an' in cliarjp' of the Navy Denartinent. One. or more, of these 
plants will prohahly lie ilismantled when the new hi^h power station l>ecomes 
availalile. In IDl'i. I'residcnl 'I'aft siijned an Kxeeulive Order pn>hihitmg 
the estalilishnicnt of wireless stalioiis on the Istliinus liy other parties within 
the radius of l,» rniles of any (loverniiu-iit station. 

HKAITIl'YlNi; Till-; fANAl, 

The Panama Canal Ael of Aujriist -H, lii\-i (^nitained the following pro- 
vision: 

"Before the com|)letion of the Canal, the Commission of Fine Arts may 
make n>porl to the I're.sident of their reeoinniendation re^anling the artistic 
eharucter of the slructiin's of the Canal, such report to Ih' transmitted to 
Congress." 

In accordance with the ahovc. the eliairman of the commission, Mr. 
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Daniel C. French, sculptor, and the vice-chairman, Mr. Frederick Law 
Olmsted, landscape architect, spent a part of the month of February, 1913, on 
the Isthmus. Their report submitted to Congress on July 26, 1913, states in 
part : 

"The Canal itself, and all the structures connected with it impress one with 
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A pretty scene in the outskirts of Culebra Village. 



a sense of their havinf^ been built with a view strictly to their utility. There is 
an entire absence of ornament and no evidence tliat the aesthetic has l>een 
considered, except in a few cases as a secondary consideration. Because of 
this very fact there is little to find fault with from the artist's point of view. 
The Canal, like the pyramids, or some imposing object in natural scenery, is 
hnpressive from its scale and simplicity and dii-ectne.ss. ' One feels that any- 
tliiiig done merely for the jnirnose of l)eautifying it would not only fail to ac- 
complish the purj)ose, but would l)e an impertinence. In such a work the most 
that the artist could hope to do would be to aid in selecting, as l>etween alter- 
native forms of sul>stantially oqiuil value from the engineering |)oint of view, 
those which are likely to prove most agreeable aiul ap|)ropriate in ai)pearance." 
The report, however, luado a number of suggestions calculated to improve 
the apjieanince at the Canal entrances, at the locks, in the ])ermanent towns, and 
the marine an<l army reservations. It also strongly reconunended that a 
memorial record of the building of the Canal be made in the form of an im- 
pressive inscription upon a great monumental surface on the east bank of 
Culebra Cut, at the point of deepest cutting, 492 feet. It favored a space 100 
feet in height and .somewhat more in width, .severelv simple in design, with 
lettering in Roman V-shaped letters large enough to be easily read by normal 
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eyes across the Canal, and that the material should be concrete applied as a 
massive facing to the irregularly fractured trap rock of the cliff. It also 
suggested marking the highest point of Canal excavation on Gold Hill, immedi- 
ately over the proposed inscription with some form of monument. 

The Southern Commercial Congress made formal application of the 
Secretary of War, in October, 1913, for permission to place at some prominent 




point along the Canal a bronze tablet, four by six feet in size, carrying a medal- 
lion life size bust of the late Senator John T. Morgan of Alabama, and legend 
reciting his relations to the Canal idea. Permi.ssion was accorded, and the 
tablet was placed near the north end of Culebra Cut in November, 1913. 

PEKMANEXT ADMINISTRATION BUILDING, BALBOA 

The permanent Administration Building of the Canal Zone now undei 
con,struction in acconlance with the design made by Austin W. Lord of 
New York City, formerly architect to the Commission, and Mario J. Schia- 
voni, former as.sistant architect, Culbera, under whose direction the entire plans, 
elevations, details, and .specifications have been developed, is the result of many 
efforts to obtain a building .suitable to the requirements as stipulated by the 
Chairman, and the very imj)ortant requirements in ])roviding protection against 
sun and rain. 

The architecture of Itahan renais-sance design, with a square column 
colonnade, and a .second-story balcony treatment around the tliree exterior 
elevations of the building and surmounted by a somber red tile roof, will present 
a character very much to be desired in this climate; viz.: wide projecting eaves 
an<l deep recessed colonnades, affording excellent protection agamst sun and 
rain. 
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The court side, faciii}; nortlieast, enclosed hv the two side wings, will have 
plain wall surfaces, treatetl with pilasters and window openings of same pro- 
portions as on the exterior elevations, and a (*entnd wing housing the main 
stair motive and fx}rtc cochcrr entranci*, the entire jilan having the form of the 
letter E with the first floor situated 100 feet al)ove sea level. 

The office an*as an* to Ik' treated in a very simple manner with the walls 
and ceilings tn^iled in white plaster, the floors in yellow pine, and mahogany 
for all woodwork. 

The rotunda motive, the focal point of interivst, entered from both front 
and rear elevations, and situated Iwtween the fnmt entrance and the main 
.stair hall, facing the court, will he treated in a very dignified but somber 
renaissance style with a cofFcnul dome, sunnounting dcK?orative paintings 
illustrating the various periods of caual c(mslructi<m in a C(mtinuous frieze and 
in four large panels. The rotunda will he illuminated by a dome light under 
a skylight, thereby producing on a minor scale the Panthecm at R(mie. The 
walls, floor, and staircases, will be treated in a simple marble and Caen stone 
tn»atment in hanuonv with the balance of the work. 

The building will have an area of (50,0()() s(juare feet of clear oflSce space 
for the thrt*e floors, plus the recjuired areas for the rotunda motive, halls, stair- 
cases, toilets, exterior colonnades, an<l balconies. The basement, with an area 
of 'W,00() s<juare feet, will be used as a vault for the filing of records, maps, 
arc*hives, etc. 

The total floor nrea in the building taken at grade will am<mnt to 37,772 
.s(juare feet, an<l the total (mean) cubic content of the entin* buihling, 2,153,000 
cubic feet. 

A very flexible system of electric lighting, telephone, and buzzer system 
has been provided for, including the permanent telephone exchange, which will 
be located on the third floor in one ot the rear wings. 

Every convenience of reasonable necessity has been provided for in this 
building, such as fire protection, vacuum system, etc., thereby setting an example 
for future buildings by making this the most extensive and up-to-date steel 
frame and hollow concrete tile block structure that is being built on the Isthmus 
as a kevnot(» for future work. 

COST OF TUV: CANAL 

The estimate of OctolxM-, IfMKS, |)laced the cost of the ('anal at $375,201,000 
divided, jis follows: Construction and engineering, $''2J)7,7(J(),()00; sanitation, 
$'20,0.>3,(M)U; civil juhninistration, $7,3S'i,()00; paid to the New French Canal 
Company, *4(),()( )(),()()(); paid to the Republic of Pannnia, $I(),()0(),000. The 
appropriations made by Congnvss to date aggregate $33iS,S''2S,'273.14 for the 
('anal work, and $1(),707,1).>() for fortifications. Tli(» actual expenditures to 
June 30, 1!)13 wvvr as follows: Coiistruetion and engineering, $185,316,- 
0!).).7.>; sanitation, *1(),''2.>(),1()1..{)3; civil administration, $(;,3{)3,308.73; law, 
$U.<)S^2.27 ; general items, *S7,S()(),J)03.70; fortifications, .$3, 11 4,3,37.5*2. Total 
$4J)S,!)S5,SI*'2.{)(). Since lOOS, the force has increased so much in efficiency, 
with a corres|)onding decrease in unit costs, that it seems j)robable that $360,- 
000,000 will cover not only the cost of the Canal work, but of the fortifications 
as well. 
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HE volume of traffic that will pass through the Panama Canal after it 
has been thrown open to commerce of tlie world is largely a matter of 
speculation. The importance of the new waterway from a military 
standpoint is easily recognizable, and in the minds of American Army 
and Xavy experts, the probable fact that the efficiency of Uncle Sam's Navy 
will be about doubled, alone warrants the enormous cost which the project has 
entailed. In commercial circles, however, the question of the hour is "Can the 
Canal be made to pay ?" 

To ascertain the probal>le amount of tonnage that will use the Canal 
during the next few years, the United States Government, on September 1, 1911, 
engaged the services of the highest American authority in this line. Dr. Emory 
U. Johnson,' professor of transportali(m and commerce in the University of 
Pennsylvania. As special commissioner on traffic and tolls. Or. Johnson has 
made an exhaustive investigation of the subject from all points of view, the 
results of which have been incorporated in a printed volume of iiOU pages. His 
conclusions may be briefly summed u|», as follows: 

'■ "The shij>|»ing ushig the Panama Canal annually during the first year or 
two of ils oneration, that is, in 1915 an*! 1010, will am'ount to about 10„jOO,(K)0 
tons. At the end of 1(1 years, the t<mnage will doubtless have reached 17,- 
()0(l.(HK) tons. The prospect is, therefore, that the Panama Canal will start with 
less than half the. tonnage which will then l)e making use of the Suez Canal. 
Morcuver. it will he a long time before the Panama Ciuial catches up with the 
Suez waterway in volume of trafKc. Slituild the Suez tonnage continue to 
increase at the present rate, the volume of shipping ser^'cd l)y the Suez route in 
VH'i will be doul)le that passing through the Panama ('anal. It Is hardly 
probable that the Suez tonnage will increase at its present high rate, while it 
nuiv well hapi>en that the stimulating effect of the Panama Canal upcm industry 
an<) trade has lieen undere.sti mated. Eventually, at the end of two or three 
decades, let us say, the traffic at Panama may equal or e.xceed that at Suez." 
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Dr. Johnson gave publicity to the above forecast in 1912, and his frank 
admission that his figures may be underestimated indicates that it is not in the 

1)ower of man to closely foretell the volume of traffic the Canal will attract, 
.t is only within the past twelvemonth that steamship companies, and firms 
engaged in the wholesale coal and fuel oil trade, have awakened to the possi- 
bilities evoked by the Canal. If reports that are constantly noted in the daily 
press are true, nearly everj' company engaged in ocean transportation in this 
part of the world is perfecting plans for building additional ships in anticipation 
of the increased business the Canal will create. Since fuel oil and coal-handling 
facilities at the Canal termini were planned, and the policy of the Government 
in respect to the sale of these two commodities by indivicluals and companies. 




The tourist steamer Evangeline, the first vessel to dock at Pier 16, Cristobal, January, 1913. 

on the Isthmus, was outlined, there has been an unexpected amount of interest 
shown in this feature by firms in the United States and Europe. Applications 
for coal storage space had, prior to the awarding of the coal-handling ma- 
chinery, been so much greater than anticipated, that enlargements of the pro- 
posed layout in some of its essentials became im]>erative. Close observers of 
the trend of the times say that Dr. John.son's figures are sufficiently conserva- 
tive. 

Latin-America, particularly the west coast of South America, is con- 
fidently counted on to contribute largely to the tonnage of the Canal. Chile, 
Bolivia, Peru, and Ecuador, all originate a large freight traffic. The nitrate 
fields of Northern Chile yield an annual product of more than 2,500,000 tons, 
four-fifths of which goes to Europe, and the remainder to the United States; 
copper shipments from Peru and Bolivia are increasing annually in importance 
with the opening of additional mines and the construction of railroads. Ra.il- 
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n)a(I l)iiil(ling in those countries, south of the Equator, has enji)ycd a tre- 
nuMidous expansion in the hist few years. Argentina has been ))rou{^iit in toueh 
with Valparaiso h\- tlie Andean tunnel, and the products of the western part 
of that repul)hc will, in all probuhility, he ship[>ed through the Canal. Thej>ort 
of Valparaiso, which was almost destroyed by an earthquake in 1906, has fully 
rtrcovered from its effects, and has contracted For port works costing millions 
of dollars in anticipation of the o|>oning of the Canal. 

At present, American commerce plays hut a minor n)le in the west coa.st 
trade, although, owing to the inereashig number of American investments, the 
trade is improving. (lermany and (ireat Britain have hmg had the lion's 




The Polar Ship Pram, lyinir at anchor in Cristobal Harbor. Ihis boat left BuL-noa Aires on 
AuKUst 14, 1913, and roachcd Colon on Ootober i, for the purposi- of pu.ssinK through the Canal 
on ilN way to San Francisco. It will be one of the first vessels to make the p;issaKe. 

shaiv. an<i it will he many years heforc their hold Ciiii he hrokcii. The fault is 
our (»wii. Kuropean emigrants, and representatives of Kiirop<';in firms, went 
t.> thnse countries in an early day; Ihey inlerniarne<l willi Ihe native ix-sidenls. 
and many hccame citizens wlin afterward rose ti> i>nnniiu'nce in pn!)lic life. 
On the ulher liaiul, prior to Ihe Spanisli-Americaii War. these ctiiiiilries knew 
few .Vinericans. wilh the e\repli.>ii of lotni>ts. We kepi to miu- own Ixirders. and 
established neither social nor business rclali.ms, ami as for gniir' there U> live. 
it was not to lie Ihouglil of. Moreover, the American manufacturer has in the 
past shown .scant desire lo cultivate business relations with Ids Latin-Aiiiericjui 
neighbor; they have elected to ignore liis retiuiremenl.s. and scoffed at his busi- 
ness custonLs. The Euro(M'an never commits this /«».)■ /«(.?. 

[251 ] 




Jrlooking Limon Bay and itie AU«nilC 
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The Spanish-American War was the entering wedge; the Panama Canal 
and other large projects in Central and South America requiring American 
brain and brawn has widened the opening, until today one will find plenty of 
Americans scattered all over Latin-America. A large percentage of those who 




enlisted in the Philippine, Cuban, or Porto Rican campaigns, those who have 
seen service on the Panama Canal, or those who have engaged in railroad and 
mining work in Brazil, Peru, or Chile, never go back to the United States to 
reside permanently. Some of them leave the tropics with the avowed intention 
of never returning, but sooner or later, one will find them at a steamship office 
engaging passage southward bound. The lure of the trf)pics is not easily 
overcome. 

The Americanizing of Latin-America has only just l>egiin; it would not 
have been begun yet but for those prime factors, the War and the Canal. As 
Americans locate in Central and South America, the call grows more and more 
insistent for conveniences to which they have Ix-en accustomed^Ame rican 
banks, clubs, newspapers, -stores, and merchandise. The influence of the 
I,atinized American is seen in the gradual Improvement of conditiims, all of 
wliicli, while minute in detail in connection with the trade of the Canal, has a 
direct bearing on its future so far as it concerns traffic with South America. 

The Panama Canal will place the United States and Euroj>e about on a 
par so far as it concerns the commerce of Australia and New Zealand. The 
same is true of Japan, China, and the Philippines. The short route from 
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EiirnjK' to the Oru-nt i> Iiy way nf Sm-z: the -luTt fuur>«' fnim llie Atlantic coast 
of tlu- I'liitol Statt"' tn Japan ami ino'.t nf Cliiiia will U- liy way of Panama. A 
Ill-knot frfi;:lit -tcaincr will U- aMe to make tin- voya;^' fnnn New York to 
Vokuhunia dy way of Panama in I.> ilay">' I*-" lime than it now lakes l>y way of 
Sue/. Hon:: Koni: ami Manila will Iw ftpially ili-taiit fmni New York liy way 
of Panama or Sutv. 

Tilt' tonna-r tlin.ii-li the Snt-/ Canal lia- -Iiown a -t.-aily LTi.wtli. In 1910, 
it wa- l(i.. "1(10.111111 toiiN, ill !!»1-.'. it lia.l inirfaM-.l tn ■»M,-^7.>.ni(ii ton-, n-presenting 
tin- pa^^ai;!' of ."i.:17:{ vc^^i-U. Tli.' Siu-z ( Miiiiiaiiy in iommt-ntinfr on the 
a|.|.roai!iiii:: .i|i.-iiini: of llu- Panama (anal -aitl. "It .1<h-. not N,t'ni likely that 
aiiv i-Mii^iiiiralih- aiiiMtint of fni::lit lietwrt-n Kiiri.[K' arnl jMirt- U-yonil Suez will 
lH-'.liv.Tt.-.l l.\ tlu- Panama (anal. It i- l.. U- frare-l. tliou-li. I'liat one of the 
n-iilt- of till' .'[..■nliii: of tin- iH-w loiiti- will lif tlu- attfihiant cinnitetition. and 
powl.ly a n.-Hi'...ni tni.Ir 1»-tw..ii tli<- .-a-trrii -tat.'^ of Anu-rira. an<l the Far 
Ka-t ami » ).<-aiii.a." Th.- iii.T.M-.- in (anal tratli*' i- n.it <.intiii<-.l to the Suez, 

fur. in July. l:il:'.. :l.t;7o v,— .1- .arrviii;; l,*.-.'Ts.t Lin- .if frt-i-rht {lassed 

throu-li th.'- Saiilt St.-. Man".- ( anal, a lar-rr v..liim.- than Dr. .J..lin-.m predicts 
for tlu- Panama (anal .liirini: th.- lir-t y.-ar --r tw.. ..f ..ptTation. 

WhiU- miK-h ha> l..-<-ii print. .1 to'-li..w ho« tlu- fr»-i-ht !.uMne<s will be 
aiivanta-i-.! hy tin- Panama (anai. tlu-n* ha- U'.'n Imt little nn-ntion of the pas- 
M'nu'«-r tratfic. It i-^ unit.- n-rtain that trawU-r-* to South Amerit-a. or to the 
Orit-nt. will pn-tVr tin- Paiiamn mut.- to tlu- lon::an.l u-ually lt-m|M-<tuous voyage 
aroiiii.l S..iith Am. rita. or t.< tlu- t.-rriti.- luat .-f tlu- Uci St-a. The ]>a^5age 
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through the Panama Canal will 
afford an oppt)rtunity for the tired 
traveler to land, and if he so de- 
sires, to cross the Isthmus by rail. 
The Isthmus, therefore, wifl be a 
sort of clearing house for pas- 
senger traffic. People coming 
from Europe and eastern or 
southern United States will 
change there for the Orient, 
western United States, and 
western South America. 

The closing years of the con- 
struction [jeriod of the Canal has 
attracted a growing number of 
tourists, until at the present time, 
it is just as much a booking point 
for the tourist agencies as any 
other place of interest the world 
has to offer. Statistics compiled 
to July 1. 1913, show that about 
75,000 people have visited the 
Canal since January 1, 1910, over 
one-half of that number within 
thepast 18 m<mths. 

Tne following table of com- 
parative distances will show 
some of the shortening of routes 
the Panama Canal will effect: 





A typical street in Cristobal. There are cocoanui palms on every street in this pretty Canal 
Zone seitlemenl, while banana trees and other tropic growth adorn the gnaa plots in front 
of the houses. 
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I Lm IeJ I^^^' ''"'"""" "' t"*l»v affords J) strikinjj contrast to the Panama of 
pH GH vcslcniay. Although only a <l(>ca4lc lias t'lapM-tl sincf it I>ecame a 
hB mm "'I'"'*''*' '""1 scir-j,'nvi'niiiij,'. tlu> country Inis niaile a wonderful stride 
' fnrwanl in |»n>j:n'ss and \vell-I)einj;. It cannot he sii|>|M>sed that this 

chanjic would have liceii wroujjht ^n rapidly without the beneficent influence of 
its Northerti mentor, for years of tyranny, of liickerinf^s. of petty jealousies, and 
of political dictation j^-ncrally leave an impress not easily eradicated. The 
Paiutnia of n*volutitniary limes when lust for power ruled, and when brother 
rose lip ajjaiiist brother for no reason on i-artli save to «lepose an administration 
uniiopular witli some |iartli'iilar faclion, is no mon-. Vet some of the older 
citizens si<;li for the <,'ond old days. when, as the sayinj; is "A revolution was 
iMirn every minute," AnewerfieneraHon isspriu^in<;up.a ^encnitiim that knows 
nautili of war. an<l whose niis>iou if will be to enti-r heartily into the arts of 
peace and hiisbandrv. bir th<' art of war is <>iie from which Panama is forever 
divorced, and -IVo 'Mniido lieiieficio" ( Kor tlie benefit of the World), is its 
adopted motto for the I'lltiliv. 

'I'lic history of I'aiiaina iifter the raids of the buccaneers is a history of 
<'oiinlless i-evfilulioiis. of plot and counlcr[ilot. of intolerable exactions on the 
part of the inolher coinitry. and of n'pealed atlempts at iii<!e|M'iidence. Like 
nearly all Latin-American eounlri<'s. there were two main parties. Liljeral and 
Conservative. When no! welded toj^ether for the moment in iiidifjnant protest 
against some special act of injustice on the part of parent Colombia, these 
parties tn l*aiiatiia were conluiiially fi<;litin>; for eontrol of such ofHces as 
Colombia pcrinilted it to lill. A r-onstitiilional election was unknown up to a 
year aj,ro, and victory at the polls was usually de[)cndeiil on fraud, and by right 
of mi;^lit. 'I'lie CoiiM-rva lives, who, in Ihi' [liist. represented the more prosper- 
ous element, jicnerally In-lil the reins of power, and instead of using this power 

1 ■■J-"' 1 



for the good of all the people, treated 
their political opponents as personal 
enemies entitled to no consideration. 
The revolution of 1000-1902, one of 
the most sanguinary struggles in which 
the Isthmian partisans ever became 
engaged, was started in Colombia, 
where the Jesuits, who constituted a 
dominant factor in affairs of church 
and state, had started a campaign 
against the Liberals. The fight invol- 
ved every settled part of the Isthmus, 
and the failure of the local Liberal 
army to win victory at that time was 
due to the generosity of Gen. Emiliano 
Herrera, who laid siege to Panama 
City, and who, willing to give the 
women and children a chance to es- 
cape the bombardment, postponed 
his attack, thereby giving the enemy 
opportunity to strengthen its defenses. 
Dr. Belisario Porras, the present 
Chief Executive of Panama, was one 
of the principal Liberal leaders in ^r belisario porras. 

this campaign. President ot ihe Republic of Panama. 





and iH Uie fincat edifice 
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The Inst revolution, that of Ni>venilM>r 3. !90;i. when Panama -M-*ce<le«l from 
Colombia, was a blcxKlless affair, devoid of sjKH-Uifnlar incident, liul it gave 
birth to a new republic and made (he Panama Canal an assured fact. The |>art 
that the Unitt^d States took in the event has Iktu di.scHis.wd pro ami mn. It 
suffice.-* to say that while the Americaji Cioveniment did not actively interest 
itself in the cause, it smiled broa<lly at the plot, and pn>vented any cliance that 
the Colomi>ian tniops niif;ht have hatl to avert the disaster, by prohibilinj; their 
transport over the Panama Railroad on the pretext of keeping the tran.sit clear, 
which was all the PanameAo.s wanted. 

'Ilie "handwriting on the wall" was seen when the Cohimbian Ctmgrcss 
delilwrately tunied down President U<M).seveU'.s generous proposal for the 
purchase of the Canal strip at »10,OOO,O0O, On their own ndniivsion Ihey 
wanted more, for the reason they thoajjlit they could get it by a.sking for it. 
R(M)sevelt's hidtlon note of warning .-ihould have been enough, but Deputy 




Velez and bi.s followers thought they would call what they regarded as a bluff— 
and they did, but vs'ith an unexpected re.sult. The Isthmians knew the temper 
of their compatriots, so the action of the Colombian Congress was no surprise 
to them. The treaty was defeated by Colombia on August 19, 1!)03; the fla^ 
of the new republic was raised on November 3, three months later; Pauama was 
( 200 ] 





The two stars in the flag are red and blue on 
white background; the opposite corners are 
red and blue, making the combination red, 
white and blue. 
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recognized by the United States on November 6, 1903; the Canal treaty with 
Panama was signed at Washington on November 18, 1903; it was ratified by 
Panama on December 2, 1903, and by the United States Senate on February 24, 
1904. Quick work all around. 

THE PANAMA FLAG 

Miss Maria Emilia de la Ossa, a 
niece of the first president of Panama, 
Dr. Manuel Amador Guerrero, is the de- 
signer of the flag of the republic, which 
was hung from the balcony of Dr. Ama- 
dor's house on November 4, 1903, when 
the Declaration of Independence was 
signed in Cathedral Park. The flag 
was presented to President Roosevelt 
when the United States recognized the 
independence of Panama. The two 
stars that adorn the banner represent 
the two national parties, Liberal and 
Conservative. 

N.^TIOXAL Hl-MN OF THiC REPUBUC OF PANAMA 

Chorus 
Panama! Land of all our Devotion! 
Hail to thee. Union true. Union grand ! 
Speed thy glory from ocean to ocean! 
To our Nation we pledge heart and hand! 
Speed thy glory from ocean to ocean! 
To our Nation we pledge heart and hand. 
Like the surge on our shore ever sounding. 
In each heart rings the song of the Free; 
Peace and Love with their wings all surrounding, 
Loyal sons give their lives unto thee. 
Onward still be the course of our Nation, 
As the waves of the deep swiftly glide, 
Thro' the Age shall our land lake its station 
With the grand of the earth side by side. 

'Tis to thee. Land of Love, we are plighted. 
And the din of the strife now is o'er, 
Once aeain, brothers all. we're united. 
While tne Flag of the Free guards our shore ! 
Brightly gleams now the star of our Union 
Still for Peace and for Fame may it shine. 
All our hearts and our lives, in communion. 
Till the last stroke of Time shall be thine. 

THE RECONSTRUCTION PERIOD 

The period 1904-1912 may be termed one of reconstruction. The blighting 
influence exercised by Colombia over Panama made the latter, in many respects, 
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The hiRh lands offer a pleasanl and cool climate where all vegelation pecuUa' . 

zone flourlBhea. Th« scenery along Uie streams is fine; ferns and orchids of many kioda ft 
and splendid hardwood tree* lower over the everKreen underbrush. 
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100 years behind the times. The new s 

banding its small army late in lOO-l. The araiy m a^Jreilf" 
country is a bone of contention for the opposing polj^*^ * 
practically assured in case the aspirant for the pToidorv *i ' 
In the cas:* of Panama, Gen. Esteban Huertas, the Wttuta ** 
army. who. by casting m his lot with the Piuianieiii,s. aadt ,it 
ment doubly assured, became discontenlM a vear later mw ***'*^taL, 
unseating President Amador. The plot was uiiwn-emL i ****lW^ 
the American Legation, and Huertas was plainly ailviwd ^1**^ ''*^fc 
move the American marines would take the siliiatwn in \,^ ^ ^^^ 
made and this act marked the end of Panama's standinp ^*^ '^'^* 




Christening of the Panama Flag. November 3. I90i, the date of ih 

no internal system of defense, as peace is forever piinm . 

States. ' ^ ""^'^'Hyji^^. 

The American Government exercises over Panama a mil i . ■ 

ship. It will prevent any mtrusion by outsiders; it will sufoiru p "'dhu 
in case of necessity, supervise its elections. It will not. ^s"^ ^^"'"^'Nil^ 
Panama. Former President Taft, when Secretary oF War. e"^""' ^^"^^ 
of what the policy of the United States toward Panama woiiW i 'I''"*? ^ 
1904. when, speaking to an out-of-door assemblage from th*i"'^'^v' 
Kotel Central, in Panama, he said: ' ''*»»«r7' 

"My government does not covet one cent of Panamn's m ' ^ 

of luT land. Imt in the face of a probable outlay of *300,000,0o"["--^ ■ " - 
essential that a thorough and close understanding be maiiituiii '1 '* 
two gfivemments." ^ 

This attitude has been religiously ob3erve<l. and. barring ii 
[ 263 ] 
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. rciiinli' at licst, will continue to be ob- 
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Ci ^ }<>uv liii;,'ci- slii,'litly, iiiiil von will Imvc a fair idea of the American 

l^lllrnll^. |>i-ii(-ti(-iilly \hr whole of wliidi Is incliidrd within the limits of the 
lti-]>ii)tlir of I'atiaiiia. The area of the enuiitrv <-an only I»c estimated, as no 
actual suivry lias ever liecn iniiile; am) U a|i|»rnxiiniitely ,'^,000 square miles, 
liaseil u|>iiu the ea^l ami west hnumlaries. a> claimed, for, tn ihlte. neither the 
froiilieriiii IheCnsIa Ulca side, nnr that hordcrinj; on ('ol(init)ia, has l)een deter- 
mined. The I'atiaina-Ciisia Iticaii Itnundary (jucslion was submitted for 
iirt>ilraliiiii to TurTner I'resiilenl l^mlx-t of Fratice. Init the Costa Kican govem- 




Mi>n(rRs ov rursiDE N 1 porras- cabinet. 
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ment refused to abide by his decision, which, for the most part, sustained 
Panama's contentions, and the matter is now before another tribunal. A 
tripartite treaty was arranged by the United States in 1912, to be signed by it, 
Panama, and Colombia. The proposed convention defined the boundaries and 
gave Coloml)ia a sum of money — conscience money, it has been called by some. 
Colombia rejected the terms, and negotiations have since been begun all over 
again with sonie prospects of success. 

The republic, while less than one-eighth the size of the .state of Texas, 
has room for ten Montenegros. The total land frontier will not exceed 350 




The President's Residence, Panama Cily. 

miles, while the coast line on both oceans aggregates 1,245 miles. Its greatest 
length ea.st and west is about 430 miles. The country is bisected with hills and 
valleys ramifying from a Cordillera, or backbone, running irregularly throughout 
its lengtli, ascending in some places to peaks of consideral)lc height, and 
descending in others to comparatively low elevations like the pass at Culebra. 
Toward the sea on either side, the slopes end in wide, alluvial plains created by 
successive deposits of silt brought down by the rivers, Chiriqui volcano is the 
highest peak in the republic, 11,500 feet, which, according to Mr. D. F. 
MacDonald, geologi.st of the Canal Commission, has been extinct for 175,(100 
vears. Both coasts are girt with islands and indented by numerous bays. Tlie 
islands number over 1 ,700, Coiba, (tflf the south coast, being the large.st. The Bay 
of Panama constitutes the large.st embayment, extending from Cape Garachine 
on the east to Cape Malo on the west, a distance of 100 miles in a direct line. 
Over 150 streams empty into the Caribbean Sea, and 300 into the Pacific 
Ocean. The largest is the Tuyra in the Darien region ; the Santa Maria, empty- 
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Bull fi){hlB art now prohlliiled. bui cock fights are still a popular sport. Much money ham 
been and is beiiiK !ipen( in the building of fine macadamized roads. The atreci imffic in Pantinui 
CHy is largely carried on by means ot (wo-wheeled cans drawn by one of the smkill native horacA 
or mules. In this particular scene PanamaDmn silver money Is being caned to the car to pay 
off laborers. 
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ing into Parita Bay, is believed to be second in size, with the Chagres River, 
feeder of Gatun Lake, third. 

The republic is divided into seven provinces, namely, Bocas del Toro, 
Chiriqui, Code, Colon, Los Santos, Panama, and Veraguas. Panama province 
is much the largest embracing that region as yet unreclaimed from the Indian 
tribes, known as the Darien. Panama City is the federal as weil as provincial 
capital. After the sack of Old Panama by Morgan, the survivors moved to the 
site of the present city, five miles to the west, its founding dating from January 
21, 1673. In 1904, when the Americans came, the city had a little over 20,000 
inhabitants; the government census of 1911 gave it 37,505, and in 1913, it was 
estimated to have 50,000. Colon, the second city in size, situated on Manzanillo 
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Plaza de la Independencia, or Central Park, Panama City. The public parks are the favorite 
meeting places of the masses. Band concerts are held every Sunday and Thursday evenioBS. 
The natives assemble in their gala clothes, together with a cosmopolitan mixture of races. 

Island, was a miserable village of 4,000 souls in 1904, built over a bog, but has 
since grown to an enterpri,sing well-ordered town of 25,000 or more, a gain of 
over 000 per cent in the past ten years. Panama City today enjoys most of the 
conveniences of any city of its size, including taxicabs and an electric street 
railway, which were placed in service in August, 1913. Colon, also, has a 
tramway under construction. The future appears bright for these two cities, 
owing to their proximity to the Canal termini. David, the capital of Chiriqui 
province, is the third largest city, while Bocas del Toro, built up by the banana 
mterests of the I'nited Fruit Company, rank.s fourth, 

govf:h.\mk:n"t is frogressivk 

The present administration is headed by Dr. Belisario Porras, a leader of 
the Liberals, who took a prominent part in the revolution of 1900, and who is a 
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tlutroii^h imt^ri'ssivf, lie was mau|;uratocl on OcIoIkt I, lOK, a/ter iin cx- 
ft-t>(lln^ly li;tr<l fought campaign. Htiil is called Pitiianiu'^ fir-it coiistitiiLlunal 
|)n'sidcnt. In view of [K)ssil)lc uttriiii)t:4 at rniiid, Uic I'liited States whs ciiIImI 
upon to sTi|>ervise the election, and <!id so. In his pre-election s|MM?ehes, Dr. 
Forras promised the |>eoplf of the ctmiitry riTtain reforms, and manv of thr-w: 
reforms an- In-iiig hrought alKiiit. When he took office, the national treasury 
was empty, and u consideruhle amount was owing to the hwal Imnks mi hMins. 
In less than six niontlis all dehts were paid, and, in August, 1!)1,'J. then.' was a 
balance in the treasiirv of over $350,000. not including the first of llie annual 
payments of ^^oO.OOO'niade hy the Vnitecl States in IIH.'J, under tlie Treaty. 

The national constitution, providing for a centralized n'finMieun fonn of 
government, went into effect on Feliruary 34, 1904. The president is elected by 
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Panuina City as it appears from Ann in M 
and is Btluated close lo (he Pacific entrance (o i 
almoHt evci-y nationality on the globe. 

popular vote, for a term of four years, and cannot succeed himself. The 
elections are held in July, and the successful candidate takes the oath of office 
on the first of Octol)er, following. He receives a salary of $9,000 per annum, with 
an allowance f()r household expenses and extra official purposes. lie appoints all 
the higher officials, including members of his cji!>iiict. judycs of the Su[)reme 
Court, diplomatic and consular representatives, niul the i^nvcniors of provinces. 
He is a.ssi.sted in his duties by a cabinet of five nu-iuljcrs. consisliug of a secretary 
of finance, secretar\' (»f foreign relations, .secretary of government and justice, 
secretary of public I'n.st ruction, and secretary of [lublic works. In case of death, 
the duties of the president devolve on the Primer ])i-«ifjnado. There are three 
of these tlemgnadoii, which (correspond lo the titles of first, second, and third 
vice-president, respectively. The lawmaking branch i)f the government is a 
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W'liik- I'unuma City as a whole, has i)ullc un antiquated upprarance. thuro are a number of 
up-to-ilaltr Htoros whk-h import the lalvst creations, direct from Paris. I'he Palm (iarden in the 
Hotel Ccntml is a popular meeting place, especially on Sunday evenings after the band concert 
in the park. 
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-iii-l- l....|i kii..«ii i.- III.- ii^.li..iiiil .i—iiililv ii-i-liii^. ,.r .l,-|,uli,- i-lf<-t.-.l f..r 

;i liTiii III' l\Mi \i;u- in Itni'li tin- >;iiin- iiialilli-r ;i- t Iitt<-<1 Stiitr^ ('iili;:rf — iiit-ii. 
Till' iiiliiiiiii^lriitinii i.f jii^tiir i^ vc^ti-il ill ;i ^iijiiri'ir iiiiirt. i-irciiil i'iiiirt>. lii^trict 
ii.iirt-. iin.l -mil inlVrioi- Iril.iiIiiiU ;is iu:l\ l.r .-Ijil.li-lj.-.l l.\ law. '["lie >U|.fn.ir 

In. Ill- 1 1 ill I'.iiiiiiii.i I ill. I i-..ii-i-l- (.1 liM- jiiilu'i-. In 11 v'v!|.t;i1 wav. 

liirriL'nii-- nii.ii llir -am.- ri-lil- iitnl |iii\ili :;.- iiif.iiv tin- tiUminiN .if llu. 
I- ilr\ a- .ili/.ii- .1... 

IMA I M 1.- 

Tli.' nali.>iial linan.-.- al.- in an lA.-.-ll.-nt r.in.lili.in. Tin- -mil <if Ji!l[.(HI».- 

Ilii' lialani.- ..I" III.- »IM. .mill jiai.l raiianni l.v llii- Inili'il Sliiti's f.ir the 

canal -III]., i- I..aii.-.| ..n !ii--l-<la— .\.-\\ Wivk linirl;l'!i::r-. ilrawili;; l\ |HT ft'llt 
inliii-l aiiiiiiallv, Tl.i- inlrii-l. alii.iil K-,'7-,'.lliill. I,,;;,.|liir Willi llu'l'iilliiwiii); 
a|i|>ni\iniati' aninnnl-. ri.ini llii lisi-il annual n-viiiiii-- ol' llir ri'[nililic: ( 'anal 

Z. rmlal. .-..'.-.ri.iiiiri; iiil,.i,.-| ,,ii lln- -nni I.. L-naranl.-c Ilir |ia|-ilv iif mi.iu'v, 

.-•ll.lllili; iiil, r. -I li.irii Inn. I- in III.' Nali..iial lialik ..f Ilir H.-|.nl.iii', K.-l:).7.)(l; 

I'l-nl- ..f |.nlili.' inalk.'l an. I .l...'l,. .-'tll.linil; I'.-nl- li I.. I- in ( '..Inn. lil-J(i.lHHI; 

inl.'i-.-l ..II I I- ..I' 111!' \rili..n.'il \a\iualiiiii * ■,.iii|,aiiv. ..<-^.l.>l). Total, 

.sll:l:l.;iiii. A.I.I..I I., llii- ail' III.' .•n-l..iii- .Inli.'- ami .'..n.i'ilar r.'i'>. i-slimatf<l 

al .-:|.IS!l.l(.si; r..i' nil:!: ami iiil.'iiial r.'\.' ' .'..ll.'cli.ii liiiialc.l at s.)(in.<IOIt. 

Til.' I.ml-.'l ..r .'\|..'ii-.'- I..I' l!il:l i- .'-liin.' I al .■<:l.MI.-.'l t. Till- i'mmtr\- has 

III. n.'.li..iial .l.'l.l. .111.1 lliir.' i- m. iinil.al.llllv ..f ilx'vcr haviii;; iiiu'. .\ll imports 

iiiln Mil' t'.'|inl.li.'. uilli II M'.'|ilii>ii ..Ic'i'i'laiii arlicl.'-on wliiili a lii^'lirr tax i.s 

iiii|i,i-.'.l.ar.' -nl.i.'.l I. .a. lull nf I.". |..'i'.','nl. l,i.|iioi's ,. fall kiii.ls. iiiiitck-.s. .salt, 
i'ij;al'-. .'iKal'i'll.-. ami Inl.a.'.... ...IIV.'. .'I,., al'.' -nl.j.'.l I., a -|..'.'ial tax. The 
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importation of opium is now prohibited by law. Foreign patents and trade 
marks may be registered upon application to the Secretary of Public Works 
(Fomento), and the payment of tne required fee. 

NATIONAL CURRENCY 

The monetary unit is the Balboa, having a fixed value of one dollar in gold. 
Under the Treaty Panama agreed to maintain its coinage at a parity of 2 to 1, 




Cayucoa or small boats, shown in the picture, are hollowed out of a single log, and are used 
on the interior rivers to bring down bananas and other fruits; they are either poled or paddled 
front the stern. 

and accordingly there have been minted silver coins in 50-cent, 25-cent, 10-cent, 
and 5-cent denominations, and nickel coins in 2J-cent and J-cent denomina- 
tions, known as peso, medio peso, dos reales, real, medio, and cuartillo, respective- 
ly- In 1904, Colombian silver currency was the only medium of exchange, with 
tW exception of a small amount of American currency then in circulation. The 
Colombian money was retired when the new coinage was issued. The local 
currency would long ago have proved inadequate for the growing commercial 
transactions of the country had it not been for the enormous amount of American 
money in circulation. American gold figures exclusively in all large business 
deals, and American subsidiary coins down to the coimer cent pa.ss current every- 
where side by side with the Panamanian coins. The National Assembly of 
1913 authorized the establishment of a national bank, with power to issue paper 
money, but constitutional objecti<m has l;>een made to the plan. 

PUBLIC IMPROVEMENTS 

Early in 1904, the sum of $1,625,000 was set aside for public improve- 
ments, and since that time several millions more have been spent. When 
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Somv of ihe fllreets In Colon liiii i 
BMinc*. Till* is a scene In Bottle All 
ol thv princl[>al business thoroughfares. 



(nu .if iIk- li. " 11 ivi'f ol concrete buikliasa, 
'I hi-< hinntiiri' IN ihf property of the Paatunm 
Kailroiid, which owns most of th« tend In 
Coloa. 




FtontSirrvl. Colon, US it flpi>c!iri to-day. B«lor*ili« Amcricaiustartetl wmk iiTiiru 
of the stireis were in an unsiithily and conwqiicDlly iiobcitllhy condition. In i)><- p-i 
n laro* amtmnl of ilrcet lmprovoffi«nn have been nude and much land biu been fillol in and 
recUtmed east ol ih« ctiy. All of ibv strwis. both resldontial and budneM, an oow inacitdtiBuxcd. 
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Panamu became a republic there was not a road in the country that could be 
dignified by that name. Subsequently, a number of roads and bridges were 
built, connecting the principal towns in western Panama, but the work, in 
many cases, was let to irresponsible contractors, and proved defective. It is 
officially admitted that the main trouble has been the failure to adopt a definite 
plan. This mistake has been corrected, and works of a public nature are now 
carried out along imiform lines. The largest wagon bridge in the republic is 
that over the Santa Maria River on the border of Cocle and Los Santos prov- 
inces. It was built in 1907, under the supervision of Mr. J. G. Holcombe, 
at that time chief engineer of the republic, but who was formerly in charge of all 
municipal engineering of the Canal Commission. Since 1904, municipal 
buildings, including schoolhouses, have been erected in all of the important 




t()wns. In Panama, a national palace and theatre was completed in 1008 at a 
cost of about $1,000,000; a city hall was erected in 1910; a national institute 
for boys, covering half an acre, was finishe<l in 1 91 1 iit a cost of about $800,000; 
a spacious city market is now under construction, and plans have been prepared 
for an abattoir and cold storage plant to cost $100,000. In Colon, a govern- 
ment building was erccte<l in 1906. 

Develc)pment of the country has l)een grcatlv handicapi)ed by the lack of 
suitable transportation facilities from the interior districts t() the ports. Produce 
is brought to the ports by pack-pony, or by two-wheeled ox carts, over niads 
which, in the rainy season, oftentimes liecome impassable. It is then shipped 
to market bv steamer or sailing vessel. On the Pacific coast, the National 
Navigation Company operates steamers west as far as Pedregal, the port of 
Chiriqui province, touching at all intermediate ports, and on the east to San 
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A»fi««l m«llHHta •<! oiirlvullurv of» mill in vngup. tuch as (ilunllnit i-orn by puncfaine hole* la 
thv iinmotl wllh t tlwrp (u>lniinl mick, allbuush • lew (aimers h«vt made tK>nv« bmI laid out 
■vlMMltiina In lh« iniVTlor imjvlm-w •ml lit* nwihod* o< (mmUM air helag p^dually impt 
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Miguel Bay. The Panama Steamship 
Company competes in this trade be- 
tween Panama and Chiriqui, as do 
hundreds of small sailing vessels. On 
the Atlantic coast the traffic has to de- 
pend entirely on sailing vessels and 
launches. 

There is less than 100 miles of rail- 
road in the country, and is confined to 
the Panama railroad main line, and its 
branches, and to a line about 40 ipiles 
in length operated by the United Fruit 
Company in connection with its banana 
plantations in the province of Bocas 
del Toro. In 1910, at the request of the 
Panama Government, a survey was 
made by the Panama Railroad Com- 
pany, for a line from Panama to David 
m Chiriqui province, a distance of 
about 274 miles. Several attempts to 
enact railroad legislation in the National Assembly, in order to proceed 
with the construction of this line, failed; it passed the Assembly at one 
time, but was vetoed by a former president on constitutional grounds. 
The present administration has abandoned this project, and is making a 
study of a series of short electric roads, with a view of connecting up 




Greetings from Panama 




Celebration of tbe opening of the 



Picture taken at the company's car bam. 



JTHB I> AI>tO .DIVIDED ^gTHE W OBXiP. TTT«TED 

till- |>riiir-i|ial [i<»rt-> mi the I'arific cuiist. west of I'aiiuina, with the interior 
distrif-t-. ii-siii^ the al>iin«laiit wiil(T|>iiw('r for o[HT.ititiK them. A number 
of othi-r railroad sfhi-iiics havi- U'<-ii litiiiidi<ti (Iiiriri;; the past few years, notably, 
otii> ill the Daricii hy a (iiTiiiaii synilicate, aiul another in Colon provinfie, 
having its port tcriiiiiius al the mouth of the Chagres Kiver; the furmerproject 
was iiliaii'lnnetl, and tlie latter lias Im-i'Ii held up liy the I'liited States Govem- 
iiii-iit. 'I'lic raiiatnaniaii lele;;rapli system is piveniment -owned. A line 




na, NhttwiiiK u ear of the tramway service. 



e\1end> fiftiii I'anaiiia to David, with hrancli lines ramifying through the 
pl-ovinees. 

I'm-:!'; imhi.ic -scikh)!. svstkm 

The iialioiial eonslitiitiun e.slaMished a free puhlic seh«M>I system, some- 
lliiii>; iiiiii|iie in Latin-. Viucriea. anti the <;overiiment lias ]>ursued the policy.of 
always pnividiii>; lilH-rally for the eause of ediiealion. Attendance at the public 
sctiooU is coiiipiiKory. and al>senee wilhoul permission is punishable by small 
lines, Separale ^rad4'd .-.cliools for eacli sex are inainlained. The curriculum 
etnltraee-s ■«tinlie> llial will prepiire the piijiil for tlie loeal normal schools, and 
Ihe iii-litule. II inclutle-. iliawiiiix. anil in llie ease of the jjirls, instruction in 
iii-edleHoik. I.e-^oii- in Kiii,'li-li are i,'iven in all the city schools, and some 
of tliiTonnfr\ schools, hviie a week. The i;overiun4'iil also maintains a manual 
Iraiiiitii: ^rliool for how. and a nalnral cmi-ervatory of music to which children 
of pi'or fainilii"' are i^iwii free iii>lnntioii. and wliere lioys an* trained to qualify 
for eniii|o\nnMit in the iiiilioiial l>and. 'I'lierr are a mnnU'r of private collies 
for Imtli -eve', in Itie repiililie; die eoUe-res for Itoys are neiUTally conductedoy 
tlie (hri-tian Itrotlier-.. The tn-tiliite i> open to I'ananiaiuan boys free of 
eliari;e. hut only two in a family are entitled to l>e admitted at the same time on 
thi- I>a-i,. Tin- diri-elor i?. an Ainerieiiu. Init tlie talent of various cotmtries is 




'>«nniriflT?r-nsrnni 



j^ ftATiOIU^{JtSittTU' 



The spleadid public buildings, worthy of any lowns of their size, which have been erected in 
Panama City and Colon, are real monuments to Panamanian process. The Panama government 
provides liberally for the education of its youth. The National Institute, Panama City, cost about 
$700,000 and has class room for 1,000 boys. Colon also has a school building for boys of much 
the same architectural type as the one shown in the picture for girls. 
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drawn on frtt'Iy in the sflfction of the nMiitiindcr of llie faculty. The scholars 
arc fliissfil as intfniox. IIiom- who Ixiard and ronni at the scluml, and extemot, 
th(>st> who livt' at honio. KvtTV |in|iil who Hvcs at the sc-hoiil niu.st be provided 
Iirior to adniiltancc with clotlics and lied Unrn to tlu* vahie of ^100. 

On JMiiy 1. lillS. tlic nnniluT of pnltlir s<-ho(ils in each |m>vince, number 
of tcaciuTs fniplovfd. and M'lioliirs enrolled, wt-n*. as follows: 
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* MiM-.i ^'IlmiLs :ir>- rli.iM- rtlirn- |iiijmI.-. iif Lirli «-\i-. iillnirl ■■1;i,h-, ;iI tin- s ■ liiiw. AltcrHale * 

lliuM' iilii-ri- Ilir Imiv-- allriiil u-limil in llir iiKiniiiii;. jiiiii (;irl> in llii- iiflrninHi. ivVr retiu. 

In addiliun tollu-ahovc. (Iicn'isa iKinnal institute for prls, with Itfl pupils, 
and ni [inifcssors; ludional consiTVJilorv of music and declamation, with 176 
pupils and eijilit pr<»fessors; school of arts and sciences with ISti scholars and 
nine prorcss<»rs. and the National Inslilutc for liovs with Mil pupils, and 20 
professors, all lo<-aled in Panama City. Sine*- May t, several other primary 
schools have Iteen o|M'iu'd. and one ))rorcssioual schmd for fjirls. The national 
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a Sugar Cane Planiation, located about seven miles eaai of Colon. ' The raising of 
sugar cane is destined to l>ecome one of the future permanent sources of wealth of the country. 
The Isthmian cane contaifu a high per cent of saccharine and grows readUjr. 
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The Man 

or calabash U 
the uplands. 
ties. CocoBi 
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lOn of the fnill bearing trees in Panama. Gourds, from the gourd 
or household utensili. An excellent grade of coffee is grown on 
ill pod-shaped fruit with an acid flavor, having medicinal proper- 
and sprout on the surface of sandy soil, and the growlag of 
le industry. 
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Panamanian 
ronf)a)[raiion!i. -. 
). G. Du<iuc is t 
his personal fun 




Both Panama and Colon in times past have been visited by terrible 
iw yean ago ^ere compelled to fight fires with antiquated equipment. 
!l of the Panama department, and for years paid for its upkeep out of 
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m fleah, as well Among the wild animals on tbe Isthmus, 

articles of diel none are more unprepossessing than the sloth, 
shown in the picture. They are harmless and 
stick close to the trees. 




aus. The picture above shows "Buster" Brown seated on a 15 ft. 
three miles from Porto Bello, la August, 1904. The rivers of 
ands of alligators. Tbe Bayano river is e^iecially adapted to their 
■jnployes often make trips up this river and enjoy the sport of 
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export from the Isthmus is bananas. The annual shipment of the 
8 plantation in Bocaa del Toro Province aloni; amountinK to up- 
is the second largest banana producing district in the world. 
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(1 in niiikiDK miilasst-s in tlie interior of Panama and the proiliico 
luro of iialivc runt. I'ineappiu tcrowint: is quite an industrv and 
Ivs in thu world arc i;rown on Tahotw Inland. A sampii; of the 
' Panama iials is shown in one of the above pictures. A family 
ic evening meal by hutlint: rice with mortar and pestle, after the 
ilensilH of the people of the interior of Panama arc crude affairs. 
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:al zone love to play as ardently as do those in ihe cooler climes; 
.ys and sorrows and Look forward with some desire to the lime 
One of their games peculiar to the Isthmus resembles "shooting 
leeda of the maranon. a native fruit. 
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arc the mosi \ Panamanian family. Girls of the higher 

tea attracted lo c\aaa Panamanian families are not allowed on 

heir dreaa tends ,|,c street after nightfall, without being accom- 

panied by some member of ibeir famUy. 
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The village church at Saa Miguel, Pearl 
klands. These Islands are located in Panama 
Bay and are noted for their pearl beds. 

ibode possesses. Tliis, on feast days, usually consists of 
ly called the national costume, which is worn with a grace 
ement, which no woman not native bom has been able to 
* bedecked with varicolored butterfly and flower ornaments, 
jht colored slippers adorn the feet. No hose are worn. A 
.y scarf generally completes the attire. The pollera is not 
r classes, but is much affected on religious festivals by the 
»f the rich. The costume is very carefully made frequently 
$50. 

itially a Catholic country, and while all of its civilized 
he forms of religion, there is surprisingly small interest in 
The rites of baptism and christening, however, are never 




1 College, built by the 
h English and Spanish 
The Sunday morning 
in English and the 



Christ Church, Colon. The oldest Pro- 
testant church on the Isthmus, built in 1865 by 
the Panama Railroad. It was consecrated by 
Bishop Potter and is now owned by the 
Episcopal Church. 
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^ama City. The Annual "Carnival" or Mardi Gras. is the biggest event of 
Vte upper picture shows Ihe Queen of the Carnival riding id her royal 
^t of the festivities. Tons of confetti are thrown and everybody takes a 
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aque, a hunter, and between the two there is usually deadly 
ucunaques are typical savages, while the San Bias, although 
ling of the white man, does not detest him, and has adopted 
e man's comforts. 

es of the Cuna-Cuna and the Chucunaque have long been 
lOok to the outsider, and until recently it has been a tribal 
. Bias that no stranger should be permitted to remain after 
5 said, out of fear for their women. The San Bias inhabit the 
ds and islets that fringe the Caribbean coast, and subsist on 
h; fresh meat is rarely seen in their villages. Before Panama 
!!olombia, the San Bias were ruled by one chieftain named 
,e latter died of fever while on a mission to Bogota, the capital 
I was succeeded by his nephew, Inapaquina. Owing to the 
Tiess in recognizing the change in governments, Panama 
>rity over the San Bias to another Indian, whose English 
Elobinson. Some of the San Bias refused to accept Robinson, 
ed, so today the tribe is divided. Robinson, who spent several 
sd States, is a progressive, while Inapaquina has no desire to 
te man's acquaintance. The capital of the former is at San 
, near the mouth of the Rio Diablo, and there, early in 1913, 
)e, a woman missionary succeeded in establishing a mission 
)ope made an attempt to enter the country several years 
t time was not permitted to land. She persisted in her efforts, 
influence of Chief Robinson, she was successful; now the 
she came. Few of the San Bias are able to count above 10, 




Scene on the upper Chores River. The 
river between Alhajuela and £1 Vlgla flowa 
tietweea high rock banks. 
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:he Canal Commission received a rebuff at their hands a few 
s when a hunt was being made for a good quality of sand to be 
rete for Gatun Locks. A tug was sent along the San Bias 
m attempt was made to investigate the sand on the shores of 
;he officials were requested to desist, which they did. The 
eir mountain neighbors in dread, because in times past the 
omed to levy tribute on them, and in case of non-payment to 
■ir villages, destroying the houses and carrying away property, 
iians have also occasionally resorted to poisoning the streams 
n Bias procured their drinking water. The author has known 




I whole village in anticipation of one of these raids. The 
ent has only one post in the San Bias country at the present 
o Obaldia. 

THK fit'AYMIES 

Indians are partly civilized. The women copy the simple 
r native women, and the men wear shirts and trousers. They 
ng, and face painting i.s a common [>ractice among both men 
ier says: "The children, especially the little girls, frequently 
with a warm, brown velvety skin, and beautiful eyes. When 
of puberty, their hair is cropped short, and is not allowed to 
le first baby is bom. Maidenhood, however, is a short stage 
lymi women, who, not infrequently become mothers before 
[301] 
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Dly black. The people are cleanly and very industrious, 
.son, their life is wholly out-of-doors, planting their crops, 
id canoeing. When the heavy rains come they remain at 
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ets of all kinds, a work in which the women are remarkably 
'^pe and hammocks, carving dishes out of tree trunks, etc. 

5MCIENT CIVILIZATION OF CHIRIQUI 

!, a powerful and aggressive tribe sometimes spoken of as 
ably an offshoot of the Mayas, inhabited the greater part 
liriqui. As a people they are now totally extinct, but they 
lences of a civilization that compares favorably with that 
«co, the Mayas of Central America, the Chibchas of the 
ind the Incas of Peru. In the latter part of 1858, natives 
'illage in Chiriqui province, about 15 miles fn)m David, 
ed a gold image. Further search led to the discovery, 
1 acres, of gold ornaments and curious pottery valued at 
was evidently a huacal, or burial gnumd for the ancient 
ne other discoveries have lieen made, and thousands of 
ve been explored. In many, pottery <mly has been found, 
laving been placed solely in tiie graves of some chieftain, 
r the tribe. The graves are invariably enclosed in rough 
a, kind of a vault. Visitors to Chiriqui rarely return witn- 
!rj', which can be obtained very cheaply, or if one cares to, 
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mself. The gold oraaments are of splendid workmanship, 
idians were skilled metal workers. They appear to have 
julds, and the most favored forms are the frog, tortoise, 
;, eagle, and snake. The pottery is vari-colored, either 
the decoration ranges from crude outlines of animal shapes 
ar geometrical designs. Some implements and household 
en found. In 1913, graves containing some of these gold 
irted to have been found in the province of Los Santos, 
of the graves of Chiriqui. 




t that comes from Chiriqui province, and is also quite 
u, is the cadena chata, a long gold chain, made of thin 
igether. They are highly prized by the Panamenas, who 
ys, while the Americans have sought them so eagerly that 
Y in price and caused numerous imitations. A genuine 
ow aI)out $40, could have been bought in 1904 for half 

adas {painted stones) found in Chiriqui province are 
he ancient Indian inhabitants. The largest specimen of 
pen plain a few miles out of David, and consists of a huge 
■iety of hieroglyphics have been cut and painted. Smaller 
d in the valley of the Caldera River. Mr. D. F. Mac- 
>n the geology of western Panama, says of them: "From 
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immer homes of many of iho wuaKhkT people of Pmtmna. Many 
vt-ted in this suburb. It is tropical, because here is the sitrn-manual 
ferns and other luxurianl Krowths, It is located about seven miles 
:d by a ko(»I macadamized road. 
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uable make of a Panama hat is the Montecristi, so named 
Icuador where they are made. This hat sells in the local 
¥50, and would be worth from $75 to $100 in the United 
e Isthmus accustomed to the cheap imitations handled 
ean importers are at a loss to account for the prices asked 
All Panama hats look more or less alike to them, and 
le fact that in fabricating a Montecristi hat of the best 
eral persons for a period of several months is required, 
ind labor on the piece-work plan. There are plenty of 
died on the Isthmus, and, since the coming of the tourists, 
;m has sprung up. The so-called "made under water" 

CANAL ZONE SOUVENIR STONES 

•- Canal, a number of varieties of stones, agates, moon- 
rere found, that, when properly cut and polished, made 
Some of the best of these specimens were uncovered 
lonitors were engaged in sluicing material from the Canal 
;s Locks, formerly the ancient bed of the Rio Grande. 

THE PANAMA LOTTERY 

;ry has been in operation for many years, but until 1904 it 
in roulette. The latter went out of existence by law on 
'■hen the lottery at once came to the fore. The right to 
al Zone came before the Supreme Court of the United 
a test case in 1904, and was decided adversely to the 
e Canal employe population has, however, been its best 
ngs are held each Sunday morning, and the grand prizes 
30, the lai^r drawing occurring once a month on the 
canal pay days. The lottery is operated under a conces- 
\ Government, and the drawings are supervised by the 
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ceeds derived I)y the government must I>v law l>e devoted 
laritable jmrposes. 

"JAMA TO HOLD NATIONAL KXPOHITIO.V 

dth anniversary of tlie discovery of the Pacific Ocean by 
oa occurred on September 25, 1913 (October o, new style). 
' this event, Panama will hold a national exposition, open- 
J14, and continuing six months, to which the United States, 
[tries of Latin-America, including Cuba and the West 
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ited. A preliminary credit of $15(),0(H) was voted by the 

r the undortakinjj; in 191'J. The site is on a natural pla- 

ama City, on land purchased by the goveniment for the 

'iract of 700 acres will be laid for the exposition gnmnds, 

de running east and west, and streets 00 feet wide, run- 

The grounds front on Las Sabanas road, and will have 

Seller entrances, opening into a small park set out with 

* . In another part of tlic grounds will l>e an artificial 

t of ground has been made each to the T'nited States and 

if buildings, while two other plots have been reserved by 

i. These building sites are situated one on each of the 

nds, and from them a pretty view of the bay, Ancon Hill, 

ivirons may be obtained. 
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51, 1911, the Congress of the United States selected San 
s the most desirable site for the Nation's celebration of the 
ling of the Panama Canal, which has been set for January 
)n October 14, 1911, in the presence of over 100,000 people, 
Inited States, Hon. William Howard Taft, inaugurated the 
reat universal celebration by turning the first spadeful of 
o for the Panama- Pacific International Exposition in 1915. 
, the President of the United States issued a Proclamation, 
ling of the Panama-Pacific International Exposition, and 
jf the world to take part on a scale befitting their dignity 

will open on Saturday, February 20, 1915, and close on 
4, 1915, running from Winter to Winter, a period of nine 

:k originally issued was $5,000,000, divided into 500,000 
mt owing to the prompt and lil>eral manner in which 
ade the stock was increased to $10,000,000. 
appreciation of the honor conferred, and their ability to 
md operate an international exposition of this magnitude, 
of this capital stock was subscribed by the citizens of San 

lifomia by legislative enactment appropriated $5,000,000; 

^ancisco issued bonds in the sum of $5,000,000. These 

^bscriptions, aggregating $17,500,000 in United States 

^ral fund of the Panama-Pacific International Exposition 

ion and construction of the Exposition. 

•Oalifomia were authorized by the Legislature to levy a 

«lves of a sum of not to exceed six cents on the hundred 

'e years, commencing with the year 1911. The proceeds 

dual participation by the other fifty-seven Counties of 
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s of Marin County rising up into the hundreds and 
>usands of feet, with Mount Tamalpais, loftiest of all, 
1 with a turban of fog upon which the sun shines as 
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One of Ihe superb llalian rowers that will mark the 
approach to the Court of Palms. There will be two of 
these courts, identical in size, one south of the Court 
of Pour Seasons and one south of Ihe Festive Court, 
which will be known as the Court of Flowers. 



nmg 

ilhe 

lited 

the 

exposition grounfls. The harbor itself will be a part 
hicli will be staged the world's jubilee and the Golden 
)f the theatre. 
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rees and shrubs will lend warmth and color to the esplanade, 
he exposition flowers and foliage will contrast with the 
id peristyles and walls of the buildings, and will enhance 
•able lagoons, fountains and water effects. The esplanade 

"Marina" (villa gardens). 

of buildings will lie between a tropical garden or boulevard 
st along the fringe of the hills nearest the city upon the 
ade along the shores of San Francisco bay upon the north, 
"d to be known as the "Alameda," will beeigtiteen hundred 
ree hundred feet wide; it will be glowing with fountains, 
ristyles and arcades, and, secluded from the winds of the 
lanted with a profusion of semi-tropical trees, plants and 

orange, banana, olive, myrtle, and even' variety of palm, 
lameda will open out with a plaza hpon Van Ness Avenue, 

boulevards of San Francisco. The west end upon the 

lunted by a commemorative arch of triumph. 

e exposition, its sculpture and mural paintings, will exalt 

ent through which America has completed the Panama 
there will be observed the most monumental expressions 
Occidental and Oriental architecture of the most refined 

has ever beheld. The ground will become a vast tropical 

den through the transplanting of palm.s, evergreens and 

yet harmonious color scheme has been designed by Jules 

f greatest authority on decorative coloring in the world, 
or tone of the exposition will be an ochre, a tawny buff, 
d from white, but in the distance giving the effect of white, 
; under the brilliant sunlight of California. In the courts 
lus blending of colors; Pompeiian red, strong Italian blues, 
will predominate. The court system is unique in that 
■hitect, artist or sculptor to present some distinct conccp- 
with the exposition architecture and coloring in its en- 

of exhibit palaces, facing upon the harbor for 4,500 feet. 




□ective showing the aearchlitjhis anchored in th« bay. 
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, with jewels which will gUtter Hke diamonds when search- 
2 them. At the base of the tower, which will occupy an 
: a huge arcade 125 feet high, beneath which the visitor 
irt of the Sun and Stars from the south garden, 
.rchways of the tower itself will be grouped a series of 
jned by Jules Guerin and expressing the keynote of the 
le. But perhaps the most impressive feature of the Court 
be found in a superb classic colonnade extending entirely 
surmounted upon the one side by figuresto represent the 
1 on the other the spirit of the West. These figures, of 
0, will be fourteen feet in height and each will stand out in 
own of dazzling jewels of light. 

the court will be a great sunken garden with benches to 
le, surrounding the garden. In the garden will be group- 



lurt of Honor, looking toward the Triumphal Arch that will lead Into 
iourt. The dimensions of the court, exclusive of Its opening on San 
9Dx9M feet. One of the most impressive features of the court will be 
made with columns sixty feet in height screening the walls of the sur- 
center of the court will be a sunken garden five feet lower than the 
ind palms in the court, and behind the colonnade great mural paintings 
'ill lend color and imagery to the scene. 

•y, dancing figure.s, fauns, satyrs and nymphs; flowers, 

ntrast with the statuary and with the superb colonnades 

omes. 

'. passes from the Court of Sun and Stars to the great east 

; a huge triumphal arch 160 feet in height and surmounted 
of statuary; camels, elephants and Oriental warriors will 

;he great arch. To the west on the approach of the Court 
be a triumphal arch of similar size, surmounted by a 

stem civilizati(m. A huge prairie schooner will comprise 

! group. 

neath either of the huge triumphal arches to the east or 

le west or Court of Four Season.s, he will traverse great 
exhibit palaces whose sides will be adorned with mural 
t^ed by classic colonnades. Huge pools of water will 
tie lofty buildings. The walkways will be in pavenlents 
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it grouping of statuary in which Ceres, Goddess of Agri- 
lispensing the bounties of nature. 

1 upon the waterfront will be upon a colossal scale. The 
i, opening upon the harbor, will be entered through a 
le Gate of Columbus. The visitor will pass through the 
eat tower to the esplanade upon San Francisco bay. 
'er will be seen a colossal figure of Columbus, facing the 
:he tower in recesses will be figures representing the great 

,•6 to the great Court of Sun and Stars upon the bay will 
bose spiral will depict man's climb towani success and at 
imn will be a figure representing achievement. On the 




Copjriglil. I'snoDU-I'ai'illt lotiTuutlonnl Ki pus II Ion Co. 

conventions of the world will meet. The buildiDg will be380x2M 
380 feet, the latter being taken up by the wings. A vast auditorium 
Bture of tlie structure. 

tve Court, will be the gates of Balboa, before which will 
he discoverer of the Pacific Ocean, 
nain north and south courts will open out upon the es- 
>f San Francisco bay upon the north and upon the great 
le south. Vast beds of flowers in bloom will be set in 
plants will lie replaced by others when their flowering 

buildings to be constructed by the exposition company, 
meral exliibits exemplifying the advance of the world in 
ndustries, will be the loftiest exposition structures ever 
te buildings will seem to be assembled as one colossal 
ligh as the average six-stoiy block and with golden domes 
ights of 150, «70 and 400 feet. On the east of the rec- 
1321 ] 



|iiil,- 111 til.- ii,;,i„.:-..f. ;,:■: ■ 
ii l-iiic Ira.l «li.r.- JM. II.. •: 
Iiiriif |iri/r- will !«■ j.ii' ,:.: . 
c.l'.«-,'.-.,lli«ll'..rii l». ..■...,!-... 

Mill-kill- t!i.' ,-,-v.„i. 
-\iick jiitviliiili- iiin! t'.r- '. 
iiii.l,.lli.-r.ii-i,lir.-. •|1- I. 
Kiinli'il ll.'iv. 

•nir..ii:;li,.iit n...ii-|-. , 
..111 111.- .-.il..i-- ..f l!,.- .-..■.;-. 

(-..i.,i-,-ir.-i-. ■|'.,.-i::.:ii.ii,..- 

piirpl.- It'lil-: III.- iiiii.i--.-.. . 
Ciiiiil l,;ilt.-i-i.-,,-,-,.|.,:-,-.i .. . 

-II.- iili.l »ill i.ii.i ;._,.:ii-- ■ 
liij, ill lli.-l..-;,>,-i,-. ~...- 
Iln- nil. ill i.\i- ..f ill.- I -.:..-;-■ 
piil.-i.-.--. i,'..iii:;l!ii-..ii.!, 11... v. 




Old Fn-ni-h txta^au.r. whith I. 



DIVIDED ^ CTHE •W OR^>D,*TfN.ITED 

west of the area of the States and foreign district will be 
pable of accommodatinff at one time ten thousand troops 
jns will send their cract cavalry and infantry to partici- 

and trials of skill. Encircling the drill grounds, will be 
emational speed and harness races will be held. Many 
, up; one racing association alone has guaranteed a purse 
ar-old trotting race. 

jme western limit of the exposition structure will be the 
e buildings devoted to live stock, poultry, domestic pets, 
?he Government Life Saving Service display will also be 

ntire exposition the illumination will be such as to bring 
ourts in their proper tones, to sharpen and intensify the 
mination of the colonnades will be accomplished through 
lows of the exposition palaces will diffuse a golden rav. 
red searchlights will be anchored in the harbor before tfie 
nst huge jets of steam and smoke that will be liberated 
Searchlights 500 or 600 yards out in the water and before 
^position will direct batteries of light over the exposition 
more than three hundred evolutions in colors. 
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exposition could not have been more happily chosen, 
icent fourteen hundred and fifty acre tract, lies on a high 
t of the city. To the western gate of the site is about 
"om the business center. From any portion of the Expo- 
tor enjoys a splendid view of the city and harbor, 
idary of the Exposition site is mariced by another deep 
ids are Insected here and there by small ravines, all of 
admirably to the work of the landscape gardener and the 
ath of whom are taking full advantage of the fact to en- 
le plans for the Exposition. From the end of Cal>rillo 
iteway, stretches the main thoroughfare of the Exposition, 
Twice in the distance it is enlarged by plazas. The first 




Southern California Counties' Building. 

le Plaza de California, and the secon<l almost midway 
e Plaza de Panama. 

eway the visitor turns to the north, to what is named 
hich are situated tlie sites of the amusement concessions, 
eady l>eeii allotted. The offering has been so great, that 
cessions, under the directorship of II, O. Davis, assistant 
)llier, has been com»elle<l in self <lefense, long since, to 
ninatioii. The "Istlimus" will enclose, on its course to 
the concessions, the villages of the North American 
tie Landers farms, the V. S. Heclamaticm Service, and 
non.strating farm lands, and tlie out(l<M)r exhibits of the 
nia Counties. 

oilier believes that the world has tired of the antiquated 
' exhibiting "products" as such. He believes that these 
tically nothing beyond the fact that man's transportation 
[325 1 



f 



After San ! 
Union, and to f<i 
numijer than wa 
enlarfje the scop 
ditional $850,00(1 
sition purposes, V 

As a matte 
Diego Expositior 




expositions havi 
to each have 1k' 
Slate, and the ci 
with the usual n 
The Smiths 
with the Divisif 
from all over til 
authorizing tlie 
■well as at han F 
good on all the i 
coneeivahle exhi 
achievement of 
government de| 



had sent her invitations to the various states of the 
,*ountries, and these had responded in so much greater 
rst deemed possible, it was found necessary to greatly 
.e Exposition. To this end the city has voted an ad- 
issue, making the third miUion dollars raised for Expo- 
ity of San Diego alone. 

net recognition and governmental approval, the San 
exactly the same position as that at San Francisco; both 




Home Economy Building. 

"recognized" by the Federal Congress, the invitations 
smitted to foreign chancellories by the Department of 
ind immigration laws are suspended by act of Congress, 
ns and bonding privileges granted in such cases. 
Institution ami tiie National Museum are co-operating 
?hibits to secure exhibits of ethnology and archaeology 
1, and Congressman Kettner will soon introduce a bill 
nents of the g()vemment to place their exhibits here as 
J. Enough exhibits have already been secured to make 
s of the Exposition, but there will l)e no rest until every 
will go to make a complete exposition of the history and 
man race in America are secured, including the great 
.t exhibits. 
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e but did not admit the water at once. The ladder 
jest in the Canal service, was put to work on the remain- 
)n had a passage through. 

f the sole remaining barrier between Miraflores Locks 
urred at 9:30 o'clock on Sunday morning, August 31, 
resting spectacle. In this dike there had been placed 
d 60 per cent, dynamite, distributed among 541 holes at 
feet, concentrated in about the center. The blast tore 
it as the water in the channel outside was at low tide, it 
adually, however, the tide crept up until at 1 :35 p. m. 
L the top. At this moment, a man seized a shovel and 
:he top of the gap through which a rill began to flow. 
I good-sized stream, then to a river, and lastly to a ragmg 
sections of the dike each succeeding moment, until at 
the pit 5,000 feet long, 500 feet wide, and 46 feet deep 
ap had widened to 400 feet. The end of this barrier 
completion of a sea level channel deep enough for ocean- 
e way from Miraflores Locks to the sea, a distance of 

barrier that at one time kept the water in the Atlantic 
ay of Gatun Locks. It was also used as a crossing from 
ik. Two pipe line suction dredges began the removal of 
jht feet above sea level, and 75 feet wide across the top, 

no dynamite being necessary. On October 1, ocean- 
able to navigate the Atlantic channel to Gatun Locks. 
: momentous event of the kind was the destruction of 
ly, October 10, and while the waters of the two oceans 
Y^ it presaged the near approach of that long looked for 
ke was built in 1908 to protect Culebra Cut from inun- 
5 Chagres River. During the flood of December, 1906, 
it at Gamboa, but this was before the dike was built and 

section of Culebra Cut had been completed. During 

1909, the water rose to a height of 72.6 feet, and came 
le dike, which was then at 71 feet above sea level, that 
)d to fill the Cut with water to the level of the river to 
1 case a break occurred. Since that year the safety of 
1 menaced. When Gatun Lake rose to over 50 feet in 
lie dike was widened to an average of 50 feet by dumping 
he Cut, and raised to an elevation of 78.2 feet above sea 
)ut 90,000 cubic yards of material, and in mining for 
^ a total of 1,277 drill holes were sunk, which if placed 

1 41,166 lineal feet. Two hundred of the holes were 
le balance bv well or churn drills. 

TING W ATKR INTO CULEBKA CUT 

3en Cucaracha slide and Gamboa dike, contained 22.7 
ike was destroyed on October 10. It was early decided 
o allow the Cut to fill from the full head of the flow from 
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entiment expressed in the London Times, *'The final 
in the history of mankind of which the whole human 

)Ud." 

CKS, THE FIRST IN ACTUAL OPEKATION 

t a vessel through a set of the Canal locks occurred.on 
m the tug Gatun was lifted from the sea channel to the 

the west flight. This date was chosen, because of the 
mus of Maj. James P. Jervey, who had charge of the 

Gatun Locks, and of Maj. George M. Hoffman, who 
ing of Gatun Dam, as assistants to their chief, Lieut.- 
• 

ower lock was completed at 4:45 p. m., when the sea 
le Gatun with flags flying and whistle blowing steamed 
el and past the entrance to the lower lock, amid the 
spectators. The lower operating gates were then closed, 
)p alongside the center wall. The process was repeated 

at 6:15, just as the short tropic dusk was falling, the 
• lock for the last lift. This was accomplished at 6 :45 
: gates were swung open, and the tug passed out on the 
Gatun Lake, the entire passage occupying one hour and 
o save time on the ascent the short length of lock was 
rmediate gates into play. The total Hit was approxi- 
id between the three locks, as follows: Lower Lock, 11.2 

feet; Upper Lock, 29.8 feet. 

possesses the honor of having been the first boat to pass 
^anal, is a seagoing tug, with a length of 101 feet, beam 
2J feet. It was built dv the firm of Neafie & Levy of 
irst named the H. B. Chamberlain. It was purchased 
on and brought to the Isthmus in 1906. In its passage 
s commanded by Capt. F. F. Stewart, while Mr. W. G. 
lavigator. It carried as passengers on this memorable 
;, Lieut.-Col. W. L. Sibert and family, Maj. James P. 
Y^ Maj. George M. Hoffman, Lieut. Geo. K. Goethals, 
. Heniy Goldmark, Mrs. Edward Schildhauer, Mrs. E. 
ig of the steamship Panama of the Panama Railroad 
r. Frank Thompson of the Panama Railroad, 
ay, Septeml)er 27, the Gatun was returned to the At- 
ige occupying one hour and 37 minutes. 

'HE FIRST PRACTICAL LOCKAGE 

13, three groups of dredging vessels and a floating 
s, a total of 13 vessels, were lifted at one time from the 
el to the surface of Gatun Lake, using the entire 1,000- 
«nber. This performance more nearly demonstrated 

commercial and naval use than the passage of the lone 

rhe first group entered the lower lock at 9:50 a. m., and 

o Gatun Lake at 12:40 p. m. The first group con- 

'^ith a tow of one 600-ton oarge loaded with piles and 
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►nnection between it and the Canal enterprise, possibly 
lition of the Spanish friar delivered when the project 
nsideratiori, which was *'What God hath joined to- 
inder." To the more practical, however, it afforded 
Lability of the Canal locks and their equipment, and 
take a much greater shock than any hitherto expe- 

make an impression on the lock structures. 
lie series occurred at 1:48 p. m., on October 1, 1913, 
Ithough registered on the instrument at the Ancon 
le heavy shock came at 11:25 that night, and con- 
bout 25 seconds. It brought nearly everyone out of 
eets, especially in the cities of Panama aind Colon and 

movement registered Force IV on the Rossi-Forel 
he strongest shake experienced in the history of the 
n. Despite alarming reports first sent out, no damage 
the Canal work, or to buildings in Panama, with the 
it cracks which developed in the concrete walls of 
ih indicated the epicenter of the disturbance as being 
5t, which established it at a point off the coast of Los 
ts from towns in this province on the day following 
icated that the maximum force of the movement was 
s were damaged in the villages of Los Santos, Las 
Ponosi, and in two or three towns church towers were 
near the seat of the trouble, landslides occurred in the 
racks opened in the ground. The Central and South 
jr's cable broke at a point about 15 miles off the coast of 
in repairing the break it was ascertained that the bed of 
it 1,000 feet below the surface in that vicinity, is now 
t the ocean bottom had sunk. The cable was found 
ibmarine landslide. History of the earthquakes local 
us shows that in nearly every case the maximum in- 
os Santos province. As proof of this, it is stated that 
n the village of Los Santos has been overthrown three 
this is the third time the cable has broken since it was 

on the night of October 1 at the splice made after the 
82. It would also appear that the earthquake zone of 
and distinct from tnat of Costa Rica, for the great 
as not felt in Panama, nor was the recent disturbance 
though there is less than 400 miles of distance between. 
; of Mr. D. F. McDonald, the Canal geologist, and Mr. 
istant chief engineer of the Republic of Panama, was 
ros Santos at the instance of the Panama Government 
stigation of the disturbances. After the hard shock of 
ontinued at irregular intervals, and during the month 
were recorded, only four of which were pronounced, 
ecial board of engineers, consisting of Messrs. Frederic 
ivis, Henry A. Allen, James D. Schuyler, Isham Ran- 
, and Allen Hazen, appointed by ex-rresident Roose- 
1 features of Canal construction, which was submitted 
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■I think II 
liave seen ever\ 
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hi feeliiif; the 
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The I'anai 
seas on Janiial 
imjliuhjy have i 
Itrutiou of the i 
participate. T 
after payinj; th 
l.'jthinu!) to arri 



VIDED 




►Ion, and along the bank of the Chagres River, and the 
was destroyed. The flat arch above alluded to has 
ito Domingo church for 206 years. This arch has a 
a rise of two ; and it would not require a terrific shock 
church in which this arch is found was built by the 
History relates that when the arch was first built it fell, 
gain, and also a third time. The fourth time it was 
)f the friars, stood beneath while the supports were 
lat if it was well made he would not be crushed. It 

PASSAGE THROUGH CUCARACHA SLIDE 

lide, Culebra Cut would have been navigable for boats 
ill the way from Gamboa Dike to Pedro Miguel Locks, 
ast of October 10. This slide, which has proved the 

on the Canal, entirely blocked the Cut on October 10 
) that when the Cut between the dike and the slide was 
vas still about six feet below the top of the barrier at 
as at once made to pass the water through to the section 
ide and Pedro Miguel Locks by digging a trench with 
Atempt proved futile as the material slid in and filled 

as it was removed. Sluicing then resorted to, aided 
much better results, so that on October 20, dredge No. 
e Cut from Gamboa and set at work pumping water 

SECRETARY GARRISOn's VISIT 

^indley M. Garrison, paid his first visit to the Canal 
3, remaining on the Isthmus one week. On October 
I Gatun Locks from sea level to Gatun Lake level in 
tinning the trip through the lake section and Culebra 
ilide in a tug. Before leaving the Isthmus, he gave out 
ich, in part, was as follows: 

; a work of magnificent import, magnificently done. I 
ceptible to inspection, and, literally, it is an instance 
; to another. The people of our country are justified 
*ide in the successful accomplishment of this most 

THE OFFICIAL OPENING 

will be officially opened to the commerce of the seven 
), although both commercial and naval vessels will 
my times before then. A great naval display in cele- 
^hich the fleets of foreign countries will be invited to 
vill probably assemble at Hampton Roads, Va., and 
:ts to the President at Washington, will sail for the 
3 for the opening day. It is improbable that all the 
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rt taken out of Cul«bra Cut by Steam Shovel No. 216. 
show the la-it Htnm shovel work En Cu'ehra Cut l>r-fore iho water was tun 
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loaded last dipperful of dirt on last train out of the Cut. 




It of bottom of the Cut 
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iloflt Hi Miraflon-s dike no August 51. l<Hi. 

I blowlnE ii|i of Mlfaflowi illUc anil tOe flUlns of ihe lasf part ol 
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! Into Ihe pil. the phenometion of ihe tide being held stationary 
vaa observed at Balboa eight miles away. 1. The rush of water 
out one hour atter the water first went through. 3. A steel cable 
t»h o( water thrashed back and forth. 4. The pit Is sradually fUlliiS- 
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er through culvert openloga In the floor— maxlnuim flow. 
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ning up the lower lock chamber. 
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Colonel Goethals 




Col. Harry F. Hodges < 




Colonel Goethals ia amused. Group includes 
Mrs. H, H. Rousseau, silting; Mr. Joseph 
Bucklln Bishop, with umbreUa; Mr. Rousseau, 
back turned. 




nd Lieut. -Cpl. W. L. Sibcrl (right fitting) ulkiag it o 
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Tus B<dtio and < 




ii r.uiim IjH-ks. tiii.'l"ii 
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opening the miiliUe i 




ft from the lower to the middle lock. 




he fleet, 13 vessele in all, acwly fill the lower lock chamber. 
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Assemblint! Ibe varh 




Tug Empire, with 1 
are floating Ulands, masi 
lake by the wind. 




a the lock wall 




' 1 




rd gate to admit the floating equipment. 

ut I'wlm Mleiifl I/H-ks. OftolHT 24. llJl:i. III.' ilnilKing fl«-[ l.i-lriB lilted 
1 lift or 301 Ii'"l. Thi- cnml>lnt-il lift of Miru1]<ir<-a >ii<l Ffdru 
1'. Kaini' Bs al Obiiid I.m'ks oii tin: Atlantic Niik'. 




gc No. 85 entering the east lock chamber. 
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Cloit view o( Cucar 
he slide blocking the O 
projecting into the Ctuu 
which moved some diftU 
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Closer view of trcnc 
open in Ihe spongy mass 
diiicouraging task, tor ih 
while these operaliom « 




lagoOD la the foreground -wsa formed by. another part of 
the picture enda. In the distance may be seen two points 
.e loei of the slides on the east and west banks at Culebra, 
vas admitted to the Cut. 

in CucarachB. sliile. Bfler the water was allowed lo enter Culebra Cut. 




t the slide. Workmen engaged Id trying to keep a trench 
from filled section through. This proved to l>e a moat 
about as fast as dug out. Two workmen were drowned 




Vitw of ihe Cui abt 
in ibe dUiance workinfi 
through Ihe entire Cam 




irth through Cucaracha slide. 
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which is his just (kie. II 
ceeds will ^row hrijjhtrr 
^'ill be his rich reward t 
It seems l)evoiul th 
inar\'elc)iis resoun'es aiw 
years were in evidence ii 
sighted either in enter|»ri 
pathway lietwcH'n the <m 
Thus we may Ik» |H'nnil 
preiliction that Americai 
resp()nsil)iHty and meet 
the future may present ii 
In onler to he ahU* 1 
future will he carried th 
more entertainiiif: nor oi 
business associations of 
that is actively stirrinjj i 
old systems and ancien 
Isthmus, l)ut when the i 
scene the artisans of our < 
and victorv came into \ 
their jjh)rv'. Our |K»o|)le 
now so completely won. 
In connection with 1 
the construction of the Pi 
absence of suspicion an 
those prosecutnifj the v 
al)sorbmg task were relie^ 
or dishearten, from the 
finally achievcKl the un 
obser\'e<l in everythinj; jh* 
pniminently Ijcfore the p 
ment of the greatest dec 
always l)een within the ^ 
c(mceniing the constnic 
Canal will long l)e a worl 
The monumental ta 
will doubtless lie searc-hiii 
but tlie eloquent theme « 
stand out in the chnmiclt 
a manner to excite emula 
preciating the great thinj. 
No work of constHpi 
is anything of value sec 
undertaking on the Istli 
disease, anxiety and unc< 
tupe. These problems h 
superb skill, indomitable 
more can be said, and, ii 
nothing more is necessai 
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lid capability, always in evidence, as time pro- 
the cordial commendation of his countrymen 
fe. 

of doubt that a nation which displayed the 

?sted the almost illimitable power which for 

istruction of the Panama Canal will be short- 

icking in initiative or invention in utilizing the 

which now has been so adequately provided. 

i the closing stage of our volume to hazard the 

rprise and American ambition will fulfill everv 

expectation in utilizing the opportunity which 

ing ourselves of the advantages at hand. 

p the possibilities of the trade which in the near 

the Panama Canal, there should be no subject 

e profitable that can engage the attention of the 

•untry than to obtain a knowledge of the topic 

rgies of other nations. Monuments of ruins of 

lods may be observed on every hand on the 

wand of American courtige was waved over the 

y were equal to every call ; obstacles disappeared 

) permanently reside as a sentinel proclaiming 

irely not be slow to seize the fruits or the victory 

iiy gratifying words inseparably associated with 
Canal it is especially fitting to note the complete 
dom from both scandal and graft from which 
rom the beginning to the completion of the 
In addition tnere has been but little to discourage 
point of adverse criticism, the workmen wno 
)led success, since the frankest manner was 
ig to the enterprise, and this policy has been kept 
Daylight has been a factor in the accomplisn- 
all history and candor and honest motives have 
nd was revealed to any who sought information 
"^ork in hand. In this particular the Panama 
ample of sincerity and open-mindedness. 
)ver, and the enterprise of the American people 
lew fields to conquer, new obstacles to overcome, 
construction of the Panama Canal will forever 
e world as a marvelous undertaking, executed in 
id compel the admiration of those capable of ap- 
lis world. 

s ever brought to completion without effort, nor 
without labor and sacrifice. The tremendous 
svas colossal in many ways, involving danger, 
y, as well as millions upon millions in expendi- 
jen encountered and have all been mastered by 
stence and heroic courage. In a word, nothing 
connection, as a final leave-taking to the reader, 
ay. 
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Agua Clara (ii-^wii klii'r 
water. Nann* a|>pl it'll ti» s»'\ 
Isthmus (til a(-<'Oiiiit of tht* 
waters. Name of trilmtary i 
also of the Zone watiTwnrk 

Aguadulce i:i-;;w:i-<loiir<<y 
water. Name applieil to ?«« 
localities on the I>thiiius. 
potaliility of tlie watiT. N 
!<U(iplies Tore I'oiiit settleinei 
name of thriving; port on \ 
lirovint-e. 

Agua Fria « ii-jiwii fri»e'ii =. 
nin^ water, fc^everal >treani> 

Agua Salud tii-^wii sii-1o 
number of small stream<« 
classeil as Iiealth-^ivin^. i»r 
Name of stream in tht* (latii 

Ahorca Lagarto (ii-or'-ka 
literally **lian^inj; li/.aril," 
from the numher of lar;!e li 
limbs of trees in this lot-all' 
on the old line of the I*ai 
miles from (.'olon. Now ii 
Lake. 

Alliajuela (a-la-wa'laV 
jewel.'* I'laee on the t'ha; 
from Ganihoa, where a ;:a^i 
taiuetl hv the 1. C. C. 

Almirante (al-mee-ran'tei' 
miral. " Name of town fou\ 
Frnit <.'ompany in Ho*- as de 
its ]»ernianent headquarters, 
in the same lorality, from th 
bus, wlio *iist'overeil it. 

Alto Obispo (alto o-bt>es' 
jier bisho]!. ' ' Called by t 
ObisjM). " Name of native 
Obisjjo on the oM line of tl 
doned on ni'-.'ount of (latun 

Ancon (an-kone'^ meanii 
roadstead.** Name applit'ij t 
looking Panama and ]*anaii 
also called **C'erro de los H 
the Rue<-aneers^. from the 1 
fian and his man first saw 
height. Name .ilso of the .> 
at the foot of the hill. 

Arraijan (arr-a-oe-h:in'\ si 
Spanish "arraigado, ** ]dar 
Name of Panamanian villa* 
Zone boundary line west of 
its orange grove. 

BatbacoM (bar-bii-ko'as\ 
from Spanish "barbacoa," I 
locality on old line of the I*. I 
from Colon. Also applied 
bridge which formerly spn 
Biver at that point. 

Baa OUq^ (bas d-bee.<('po 
bishop," in contradistinetici 



R OF THE GEOGRAPHICAL NAMES 
ARD IN THE CANAL ZONE AND 

WITH THEIR APPLICATION, 
OLOGY, WHERE KNOWN 



ear American settlement on old line of the P. R. R., 

the 16 miles from Panama. Site of the United 

leir States Marine Camp (Camp Elliott) for many 

ind rears. Town will be abandoned, 

ige. Bayano (baya'no). Origin of nam^ unde- 

eet termined. Name of one of the large rivers of 

ind the Isthmus, emptying into Panama Bay, some- 

the times called Rio Chepo, famed for its alligator 

hat haunts. Also name of tribe of Indians that 

Jso dwell along the upper course of the stream. 

)cl6 Bocas del Toro (bo'kas del to'ro), meaning 

** mouth of the bull." Name of city and prov- 
un- ince developed by the banana industry, which is 

wholly in the hands of the United Fruit Com- 
» a pany. Annual shipments from this locality now 

are amount to about 7,000,000 bunches, 

ble. Bohio Soldado (boo-ee'6 sole-dad'o), meaning 

** soldier *s home.'' Name of a once thriving 
ing village in the Canal Zone, 15 miles from Colon, 

red Site now covered by Gatun Lake. Was the larg- 

the est village in the Zone when the Americans 

ion acquired the strip in 1904. 

5.64 Boqueron (bo-kay-rone'), meaning "wide 

tun opening.'' A tributary of the Rio Pequeni, ris- 

ing in the mountains near Porto Bello. Also 
ttle a village in Chiriqui province, 

iles Boquete (bo-kay'tay), meaning "A gap, or 

li^i' narrow entrance. ' ' A rich valley in the moun- 

tains of Chiriqui province, inhabited by a for- 
ad- eign colony engaged in the growing of coffee, 

ted Many American employes have been accustomed 

as to spend their vacations there, 

^ay Buenavista (bwa-na-vees'ta), meaning **good 

ini" view." The name of several localities on the 

Isthmus. Formerly, a hamlet on the P. R. R., in 

^P' the Gatun Lake area, 

aut 

Bas 

an- Caimito (ka-o-mee'to). Name of an Isthmian 

vegetable. Also of a small stream in the Canal 

QY Zone, and of a station on the new line of the 

j,Qj,, P. R. R., 26 miles from Colon. 

nes Caldera (kal-day'ra), meaning * 'Caldron." 

of Name of a river, village and hot springs in the 

[or- province of Chiriqui. 

hat Calobre (ka-16'bray). From the Spanish word 

ent **Calor,*' heat. Name of village in Veraguas 

province, near which are three hot springs, 
•om Camacho (ka-ma'ch6). Origin of word unde- 

^jx, termined. Name of stream in the Canal Zone, 

the Also applied to Zone waterworks at Empire, 

for Cana (ka'na), or Santa Cruz de Cana (san'ta 

kroos day ka'na). Name of a settlement in the 

Darien region, headquarters of the Darien Gold 
\yQ Mining Company, Ltd. 

of Cascajal (kas-ka-hal'), meaning place full of 

iles gravel or pebbles. River, emptying into the bay 

der at Porto Bello. 

:res Cerro Grande (cher-ro gran'de), meaning big 

hill. Spanish name of Balboa Hill, the highest 
Ner point in the Canal Zone, over 1,000 feet, situ- 

ipo. ated a few miles from the old site of Gorgona. 
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Juan Biina (hoo-jin mot*'i 
Mine. Small s«>ttlcnioiit lU'U 
Chilihre River on the Tha^re 

Las Cascadas (las kfis-kUM 
Ca^cailes. ' ' Ainerifan si'ttl 
line of the P. K. U.. 1') mile; 
transportation hea<i quarters 
vision for several vears. Wi 

Irf>s Santos (los Han'tort 
Saints.'' Name of provim 
Panama, an<I also of its fn|ii* 
Santos, **The Villa;re of tl 
was formerly important, but 
l»y Chitre, its port. This pn 
ter of the earthquake shocks 

Majagual (mii-ha-gwar). 
Jagua, a tree of the limii'n 
tive town in the Canal Zone, 
from Cristobal. 

Mamei (mii-may'ee). Nam 
also of a former settlement ii 
the old line of the P. H. K., 
area. 

Mandingo Cman-(1in'i;rt). 
the Canal Zone, whit'h passe* 
Oliispo anil enters into Gatui 

Mandinga (man-ilinV:^^. 
Bias coast of the Isthmus. 

MansanlUo rman-sii-neervi 
the number of manchineel,' ( 
nierlv found in the virinitv. 
a juice, which, fallin^r on n 
tating sores. Name of i^<lan< 
of (.'olon staniis, now conner 
land by a broad fill, 80 thai 
more. Also name of a bay r 

Matachin (mii-ta-cheen'). 
Spanish word matar, to extn- 
posed to be a word coineil fi 
chino. Chinaman, on acrount ( 
sive number of suicides sai 
amon^irthe i'hinaraen at this | 
Chinese labor was employed i 
the Panama railroatl. This woi 
ilispute than any other Ioch 
to the above ilefinition say 
** butcher. '' Name of a fori 
line of the P. K. R., called 
the French, Bas Matachin. b 
Americans to Matachin. PI: 
the rise of Gatun Lake. 

Biindi (min'dee). Orijrin 
Name of a river near Colon 
ranpc of hills cut through 
trance to the canal. 

Miraflores (raee-ra-flA'res\ 
the flowers.'* Name (fiven • 
lake, and a station on the P. 
from Panama. The town \t> 
on account of the lake. At 
the new Panama waterwork 
on the line of the railroail 
here. 

Mcmta Urlo (mdn-tay lee 
Mount Lily. Station on tl 
P. B. B., 14 miles from Co) 
bridge over the Gatun Rivei 

Kaot (n&'5se). 7rom the 
ship. One of the group of 
Baj, owned and fortified bi 




ITBD 



ihn Connected with the mainland by a breakwater 

the and causeway. 

Nargana (nar-ga'na). Indian village on the 

San Bias coast of Panama, headquarters of Chief 
[•he Charley Robinson, head of a branch of the San 

old Bias tribe. 

the Nata (na-ta'). One of the oldest towns on the 

Di- Isthmus, situated in Cocl6 Province. Contains 

the oldest church that is still in use. 
The Nombre de Dies (nome'bray day dee'ose), 

ern meaning **Name of God.'' One of the early 

Los towns of the Isthmus, situated on the north 

wn coast, about 35 miles east of Colon. From this 

ced point was obtained the greater part of the sand 

en- for building Qatun Locks. 

I. 

Palo Seco (pa-16 say'ko), meaning **Dry 
na- stick.'' A point on the south coast, a short dis- 

na- tance from Balboa, where the leper settlement 

ver is located. 

Panama (pa-na-ma'), meaning, according to 
lit; tradition in the early Indian tongue, an abun- 

on dance of fish. Capital and chief city of the re-' 

ike public, situated on Panama Bay, on the south 

side of the Isthmus, 
of Paraiso (pa-ra-ee's6), meaning "Paradise." 

3as American settlement in the Canal Zone, about 

eight miles from Panama, closely hugging the 
^an banks of the Canal. Permanent dredging head- 

quarters will be here. • 
om Pearl Islands (Islas de las Perlas). A group 

!or- of about 115 islands and islets situated in Pan- 

ide ama Bay, about 50 miles from the port of Pan- 

rri- ama. Largest is Key, 8 miles wide and 15 long, 

ity Mostly noted for their pearl fisheries, 

lin- Penonom6 (pay-nay-no-may'). Probably from 

no the Spanish word penoso, so-called on account of 

the Feast of the Penitents formerly held there 
the by the mountain Indians, who, on the principal 

lup- day of the feast, would flagellate themselves un- 

ind til the blood streamed down. This ceremony has 

»es- recently been prohibited by the Government of 

red Panama. It is an interesting little town, the 

hen capital of Cocl6 Province, and the home of some 

I of of Panama 's most prominent men. 

iter Pequeni (pay-kay-nee'). One of the principal 

nts tributaries of the Chagres River, flowing through 

to a rich alluvial country. 

old Ferico (pay-ree'ko), meaning paroquet. One 

of of the group of islands, four miles out in Pan- 

the ama Bay, which the United States has purchased 

ith and fortified. 

Porto Bello, or Puerto Bello (por-to bel-lo, or 
wn. pwer-to bal'yo), meaning ** Beautiful port," 

low name bestowed on the place by Columbus on ac- 

en- count of its magnificent haven. It is one of the 

oldest towns on the Isthmus, at one time the At- 
at lantic terminus of the great trans-Isthmian 

!ks, trade route. Small native town and ruins still 

lies exist. Across the bay is the American settle- 

v^ed mcnt established on account of the neighboring 

ted rock quarry, from which the rock was obtained 

inel for the concrete in Gatun Locks, as well as for 

hill the armor of the west breakwater in Colon Har- 

bor, 
ish, Punta Mala (poon'ta ma'la), meaning, lit- 

the erally, bad point. The name of a cape and 

lift headland on the south coast of Panama, marking 

the westerly limit of the Bay of Panama. Small 
ships give it a wide berth. 



tve, 

ima 
tes. 



Bio de Jesus (ree-o day h&y^soos^, meaning, 
literally, "River of Jesus." A picturesquely 
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